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IPR OD Ue TON, 


THE building now open to the public for the display Cause of — 
of the collections connected with Natural History gradually eae oT 
formed in the British Museum owes its origin to the building. 
difficulty of expansion of the structure in Bloomsbury. The 
British Museum was founded in the year 1753, when the 

site allotted for it seemed amply sufficient for its purposes. 

The Library of Books and Manuscripts was at that time the 
principal feature of the institution, and the conception of 

a combined Museum of Library, Antiquities, and Natural 
History was imperfectly realised. But with the growth 

of scientific and archeological studies, and the general 
spread of education, the importance of the formation of 
ample collections of ancient sculpture and objects illustrat- 

ing the life and manners of races of men in remote ages, 

and not less of bringing together and systematically arranging 
specimens of the various products of nature, obtained fuller 
recognition, ‘Then it was found that the space required for 

a universal Library—for a collection of Manuscripts, to 
melude State Papers, and Topographical and Genealogical col- 
lections—for general Antiquities, including the sculptured 
remains of ancient temples and palaces—for collections of 
Coins and Medals—of Prints and Drawings—and for the 
various departments of Natural History, exceeded by a great 

deal what this had been estimated at a century earlier. 

The question of an extension of the Museum building came 
frequently to the surface before it was fairly considered by the 
Government. The strain was first felt in the Library. The Growth of 
energetic action of the Keeper of that Department, Mr. ae 
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Panizzi, in demonstrating its great deficiencies, strengthened 
so greatly his appeal for the means of making them good, that 
in the year 1847 the Trustees were enabled to obtain an 
annual grant for the purpose on a munificent scale. But the 
existing accommodation for books was already exhausted, and 
it was only after long discussion, and the consideration of 
many suggestions for providing more space, that the scheme, 
conceived by Mr. Panizzi, of covering the greater part of the 
Museum inner quadrangle was adopted, and the magnificent 
Reading-Room with its surrounding galleries gave the required 
relief to the over-crowded Library. 

This erection was completed in the year 1857, when it 
had already become apparent that. an equal or greater effort 
would have to be made to find exhibition space for other 
departments. Besides that the collections of Coins and 

\ecession Medals, and Prints and Drawings, so instructive for art and 
f£ Sculp- : : 
a archeology, were not shown to the public at all, massive 
sculpture was yearly being received in overwhelming quantities — 
from buried cities of Assyria and Asia Minor, and from the 
site of ancient Carthage, and these with other precious 
antiquities were being stored in disfiguring sheds placed within 
the colonnade of the principal facade, or were perforce 
consigned to obscure vaults in the basement. It became | 
evident that either the Museum building must be greatly 
enlarged, or that portions of the collections must be removed 
- to another locality. 
OD We The Keeper of Antiquities had reported, on the 8th of 
eae July, 1856, “that if the Department of Antiquities is to 
istory remain in Bloomsbury, it will be necessary to secure the whole 
Nections. of the ground lying to the west and south-west of the Museum.” 
Reports from Keepers of Natural History collections were 
equally urgent, at the same period, for provision of space for 
the exhibition of their specimens. During the year 1857 the 
te Trustees considered plans for giving relief to the Natural 
~~" _ History departments ; and in January 1858 they recommended 
the adoptior of Mr. Sydney Smirke’s suggestion to purchase 
the house .in Montague Place, to the north of the Museum, 
even if Uhe ixcrease of the collections should at some future 
time n.akv, it necessary to transfer any of them to some other 
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place. But the idea of a separation of the collections was 
already freely entertained. In June of the same year the 
Trustees discussed the question of removing the Botany to 
Kew. In the same month, Mr. Panizzi, then Principal 
Librarian, recommended the purchase of the buildings and 
ground on three sides of the Museum, estimating the cost, 
with proposed new buildings, at from £700,000 to £800,000 ; | 
and at the same time urged the discontinuance of collecting 
medizeval antiquities and ethnography. Suggestions even, from 
without, were heard for transferring minerals to the Govern- 
ment School of Mines, stuffed animals to the Zoological 
Society’s care, and insects and shells to ‘that of the Linnean 
Society. The expedient of a severance of the collections, how 

ever, was not approved at that time by the leading men 
of science, who, in a memorial to the Government numer- 
ously signed, and dated on the 6th of July, 1858, made 
strong objections to the separation of the Natural History 
collections. 

At this juncture a great impulse was given to the agitation Report by 
for an enlargement of the Museum by an elaborate report sub- 7°" 
mitted to the Trustees by Professor Owen, dated on the 10th 
of February, 1859, showing the proportionate space required 
for each department of Natural History, and accompanied 
with a plan of internal arrangement. The total area 
required by this scheme amounted to 300,000 superficial 
feet ; and to these Professor Owen proposed to add con- 
siderably by providing for a circular building, 150 feet 
in diameter, for an exhibition of type specimens, forming 
as it were an epitome of Natural History, as well as for offices 
and libraries. The report was circulated in print, and 
the Government was appealed to. A special general meeting 
ot the Trustees, held on the 22nd of November, 1859, 
appointed a Committee to consider the cost of purchasing 
five or eight acres of ground, either contiguous to the 
Museum or at South Kensington. The necessity for either 
&@ great extension of the existing building or the acqui- 
sition of a fresh site and separation of the Natural History 
collections was pressed on all sides, and admitted by the 


Resolution 
to separate 
Natural 
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Government. At a special general meeting, held on the 21st 
of January, 1860, many members of the Government sitting 


History col-as official Trustees, a resolution, moved by the First Lord 


lections. 


| Select Com- 


mittee of 
House of 
-_ Commons. 


Report op- 
posed to 
separation. 


of the Treasury, was carried, “That it is expedient that the 
Natural History Collections be removed from the British 
Museum, inasmuch as such an arrangement would be attended 
with considerably less expense than would be incurred by 
providing a sufficient additional space in immediate contiguity 
to the present building of the British Museum.” The esti- 
mated cost of the required ground on three sides of the 
Museum was £240,000, that of five or eight acres at South 
Kensington £25,000 and £40,000 respectively. 

No immediate action was taken on this resolution. In 
order to obtain fuller assurance of the best method of pro- 
ceeding, a Select Committee of the House of Commons was 
appointed in the session of the same year, 1860, with 
instructions to inquire how far, and in what way, it ee 
be desirable to find increased space for the Museum collections 
Their report was adverse to the decision of the ohbral 
meeting of the Trustees of the 21st of January, distinctly 
stating their conclusion “that sufficient reason has not been 
assigned for the removal of any part of the valuable collections 
now in the Museum, except that of Ethnography and the 
portraits and drawings.” They pointed out that the ground 
immediately surrounding the Museum, comprising about 
54 acres, and valued at about £240,000, belonged toa single 
owner, and gave as their opinion, “that it would be a con- 
venient, and possibly even a profitable, arrangement for the 
State at once to purchase that interest, and to receive the 
rents of the lessees in return for the capital invested ;” and 
they urged that if this suggestion were disregarded, “to avoid 
greater ultimate expense through alterations and rearrange- 
ments, sufficient space should be immediately acquired in con- 
nection with the British Museum to meet the sae of 
the several departments.” 

The Trustees had no other course than to refer to the 
Government the final determination of the question, and in 


November, 1861, they received intimation from the Lords of 
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the Treasury that they were prepared to take steps for remov- Govern- 
ing a portion of the National collections to South Kensing- ™°™? Plax. 
ton, and the Trustees were asked to give further advice 
in respect to this proposal. Their recommendation was that 
the whole of the Natural History collections should be simul- 
taneously removed, as well as also those of Ethnography. 
Accordingly, a Bill was brought in by the Government early 
in the session of 1862, to enable the Trustees to effect 
this removal; but it was rejected, on the ground of the great 
outlay required for the erection of the proposed new building 
at South Kensington. Much public discussion ensued on this 
defeat of the intentions of the Government ; Professor Owen Professor 
setting forth his views in a work entitled, “On the Extent Pere 
and Aims of a National Museum of Natural History,’ pub- 
lished in the summer of 1862. In the session of 18638, the Purchase of 
Government renewed their efforts to cope with the Museum cee 
difficulty, and after failing to induce the House of Commons sington. 
to sanction the purchase of the entire Exhibition buildings at 
South Kensington, with the view to appropriating a portion 

of them to the purposes of a Museum of Natural History, 
- succeeded in obtaining a vote for the purchase of the requisite 
number of acres from the Exhibition ground. The prospect 
of the immediate erection of the desired building seemed 
now sufficiently promising, but nearly twenty years were 
to elapse before its complete realisation. Plans for the 
proposed Museum had already been prepared for Govern- Plan of 
ment. In September, 1862, Mr. Hunt, of the Office of poe ee 
Works, was instructed to work out the design of a building Owen’s 
suggested by Professor Owen, and this was submitted to *"°"* 
the House of Commons in June, 1863. The proposed 
building was to have covered about four acres of land; 
would have consisted of a vaulted basement, two storeys 
above the roadway for the exhibition of the collections, 
with an attic over a part of the centre for libraries and pro- 
fessors’ rooms, and would have included a theatre, 100 feet 
in diameter, for lectures. The site was to be on the east 
side of Queen’s Gate, and the cost of the building was esti- 
mated at £350,000. The land was purchased at the rate 
of £10,000 per acre. 
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Plan by In connexion with the Government scheme for utilising a 

he for portion of the Exhibition buildings at Kensington Gore, a 

utilising plan had been prepared by Captain Fowke, assisted by Mr. 

Exhibition 6 ; 

building, Hunt, for completing and rendering them permanently 
substantial. The plan gave “a decorated building in 
Portland stone,” of the French Renaissance style of archi- 
tecture, and occupied a site measuring 1,150 ft. by 738 ft. 
The cost was estimated at £469,000, or rather less than 
3d. per cubic foot. It was printed as a Return to an 
Order of the House of Commons of the 19th of June, 
1863. A principal portion of this building was to be 


appropriated to the purposes of the desired Natural History 


Museum. 
Com: In January, 1864, the Commissioners of Her Majesty’s 
_ petition de- ; 3 ‘ 
signs, Works issued an advertisement for designs for a Natural 


History Museum and a Patent Museum, to be erected on part 
of the site of the International Exhibition at South Ken- 
sington, the designs to be delivered at the Office of Works on 
the 36th of March. The extent of ground was the same as 
that in Captain Fowke’s plan ; and the plan prepared by Mr. 
Hunt, in September, 1862, from Professor Owen’s suggestions, 
was proposed as a model in respect to dimension and 
internal arrangement. 

Capt. The plans of the various competitors were submitted to 

ee H.M. Commissioners of Works, who awarded prizes to three 
of the number, giving precedence to that of Captain Francis 
Fowke, R.E., and then referred the three premiated plans to 
the Trustees of the British Museum. The internal arrange- 
ments in Captain Fowke’s plan were disapproved by the 
Museum officers, and he was desired to modify them in 

His death. conformity with the requirements of the Trustees. He was 
engaged in this labour when his death occurred, in September, 
1865. 

pee Captain Fowke’s design occupied the site from the Horticul- 

 Fowkes tural Gardens to Cromwell Road, and from Exhibition Road 

plan. ou the east to Queen’s Gate on the west. It consisted of a 
main building, fronting Cromwell Road, and two detached 
wings, and was intended for both a Natural History Museum 
and a Museum of Patents, the wings being appropriated to 
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the latter. The general style was that of the French 
Renaissance, and the material red brick, with white terracotta 
mouldings and strings, and red terracotta ornament: polished 
granite or marbles were to be introduced if desired. 

It had a central cupola, and four surrounding smaller 
cupolas, and was flanked by two towers with belvedere 
storeys. 

The main entrance was through a vestibule into a central 
hall under the cupola, where was placed the principal 
stair; and a theatre, or lecture-room, 100 feet in diameter, 
was approached from the hall. 

From the centre of the building a suite of rooms extended 
longitudinally to the right and left; and from these opened, 
at right angles, the several Museum rooms, side by side. At 
each side cf the hall were glass-covered courts, suitable for 
exhibiting larger isolated objects. | 

Karly in the year 1866, Mr. Alfred Waterhouse was Mr. A. Wa- | 
invited by the Chief Commissioner of Works to take up the ae ed 
unfinished work of Captain Fowke; but he found himself 
unable to complete the plan to his own. satisfaction, and in 
February, 1868, he was commissioned to form a fresh design, 
embodying the requirements of the officers of the Natural 
History Departments of the Museum. 

Mr. Waterhouse was not long in submitting to the His plan 
Trustees his plan and model of a building, with a disposition eee 
of galleries as required, and these were formally accepted by 
the Trustees in April, 1868. It was not, however, until 
February, 1871, that the working plans had been thoroughly 
considered and had received the final approval of the 
Trustees. 

_ The actual work of erection was commenced in the year Gompletion 
1873, and the building was handed over to the Trustees of building. 
of the British Museum by H.M. Commissioners of Works in 

the month of June, 1880. By the kindness of Mr. Water- 

house I am able to submit a description of the structure as 

written by himself .— 

“The New Natural History Museum will, from its position, Description. 
always be more or less identified with the International 
Exhibition of 1862, which occupied the whole of the site 
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between the Horticultural Gardens and Cromwell Road. It 
was at one time thought that a portion, at any rate, of the 
Exhibition buildings could with advantage have been con- 
verted into a Museum of Natural History. Parliament, how- 
ever, decided against the preservation of any part of these 
buildings, and they were accordingly entirely removed. 

“ In designing the present building, Captain Fowke’s original 
idea of employing terracotta was always kept in view, though 
the blocks were reduced in size, so as to obviate, as far as 
possible, the objection to the employment of this material, 
arising from its liability to twist in burning. Tor this and 
other reasons the architect abandoned the idea of a Renais- 
sance building, and fell back on the earlier Romanesque style 
which prevailed largely in Lombardy and the Rhineland from 
the tenth to the end of the twelfth century. 

“Tn 1873 a contract was entered into by the Government 
with Messrs. George Baker and Sons of Lambeth for the 
erection of the building at a cost of £352,000. Other sub- 
sequent contracts have been entered into by the Treasury, 
especially one for the erection of the towers, which in the 
first instance it was decided to omit. 3 

“On looking at the exterior of the building, one of the first 
points which strikes a spectator is that the site is lower than 
the street. This arises from the fact that the whole surface 
of the ground between the three roads was excavated for the 
Exhibition building of 1862, and it was not thought desir- 
able, for economical considerations, to refill the space. The 
building is set back 100 feet from the Cromwell Road, and is 
approached by two inclined planes, curved on- plan and sup- 
ported by arches, forming carriage-ways. Between the two 
are broad flights of Craiplenh stone steps, for the use of 
those approaching the baile on foot. The extreme jength 
of the front is 675 feet, and the height of the towers is 192 
feet. 

“The return fronts east and west beyond: the end 
pavilions have not been erected. 

“On entering the main portal, the visitor has before him the 
oreat central a of the Museum (170 feet long x 97 
feet wide and 72 feet high), which it is mtended to use 
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as an Index or Typical Museum. The double arch in the 
immediate foreground which spans the nave (57 feet wide), 
carries the staircase from the first to the second floor. 
Opposite the spectator, at the end of the hall, is the first 
flight of the staircase, 20 feet wide, which rises from the 
eround to the first floor. The galleries over the side recesses 
form the connexion between the two staircases, and are also 
intended for exhibition space, as are also the floor of the main 
hall and the side recesses under the galleries. The arches 
under the side flights of the main Staircase at the end of the 
hall lead into another large apartment, cruciform on plan, 
intended for the exhibition of illustrations of British Natural 
History, with an extreme length of 97 x 77, measured into 
the arms of the cross. 

“Branching out of the Index Museum, near its southern 
extremity, are two long galleries, each 278 feet 6 in. long by 
50 feet wide. These galleries are repeated on the first floor, and 
in a modified form on the second floor. They are divided into 
bays by coupled piers arranged in two rows down the Iength 
of the galleries, and planned in such a manner as to allow of 
upright cases being placed back to back between the piers 
and the outer walls, so as to get the best possible light upon 
the objects displayed in the cases with the least amount of re- 
flection from the glass, and leaving the central space free as a 
passage. Owing to the nature of the specimens exhibited in 
one or two of these galleries requiring for their exhibition 
rather table-cases than wall-cases, advantage has only been 
taken to a limited extent of this disposition of the plan. 
These terracotta piers, however, are constructively necessary, 
not only to conceal the iron supports for the floor above, but 
to prevent these supports being affected in case of fire. 
Behind these galleries on the ground floor are a series of top- 
fighted galleries, devoted, on the east side, to Geology and 
Paleontology, and on the west to Zoology. 

_ “The towers on the north of the building have each a 
central smoke-shaft from the heating apparatus, the boilers of 
which are placed in the basement, immediately between the 
towers, while the space surrounding the smoke-shafts is used 
for drawing off the vitiated air from the various galleries 
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contiguous thereto. The front galleries are ventilated into 
the front towers, which form the crowning feature of the 
main front. These towers also contain, above the second 
floor, various rooms for the work of the different heads of 
departments, and on the topmost storey large cisterns for the 
purpose of always having at hand a considerable storage of 
water in case of fire. On the western side of the building, 
where it is intended that the Zoological collection shall be 
placed, the ornamentation of the terracotta (which will be 
tound very varied both within and without the building) has 
been based exclusively on living organisms. On the east 
side, where Geology and Paleontology will find a home, the 
terracotta ornamentation has been derived from extinct fossil- 
iferous specimens. 

‘“‘The Museum is the largest, if not, indeed, the only, modern 
building in which terracotta has been exclusively used for 
external facades and interior wall-surfaces, including all the 
varied decoration which this involves.” 


agen One of the consequences of the scheme of transferring 

hibition the Natural History collections to a new repository has been 

cases. the necessity of providing to a great extent new cases for ex~ 
hibiting the specimens. It was not possible to adapt the old 
wall-cases to the galleries of a differently constructed building ; 
and the increased space required an addition to their number. 
The great cost of these cases has been a cause of delay in 
moving the collections. 

The Zoological department will follow those of Geology, 
Mineralogy and Botany in their migration to the new quarters 
provided for them in the early part of the coming year. The 
other three departments have arranged their collections in their 
respective galleries. 

Taree de- The Keeper of Geology has now for the first time suitable 

Lae means of exhibiting his collections. In the building at Blooms- 

removed. bury the exhibition space was limited to three entire rooms 
and the walls of four others leading from them; a large -pro- 
portion of the specimens being stored away in cabinets forming 
the pedestals of the showcases for minerals. 

The history of the formation of the Geological Collection | 


——_ - 
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goes back to the date of acquisition of Sir Hans Sloane’s Formation 
Museum, the year 1753; the geological portion of which oe 
was found to consist “in what, by way of distinction, tion. 
_are called extraneous fossils, comprehending petrified bodies, 
as Trees, or parts of them; Herbaceous Plants; Animal 
Substances. . .” The collection was reported to be “the 
most extensive and most curious that ever was seen of 
that kind.” It received but slight additions in the earlier 
years of the Museum’s progress, but, under the influence 
of the extreme interest taken in the science of geology, has 
now attained atruly noble expansion. Until the year 1857 
the Geological collections were united with those of Mineralogy 
under the charge of one keeper, but in that year Mineralogy was 
separated and constituted into a distinct department. Among 
the contents of the Geological department are upwards of fifty 
collections of Fossils having the original specimens named, 
described, and figured in various works on Paleontology, and 
on this account termed “type specimens.” Of these the 
most worthy of note are Dr. William Smith’s collection, 
illustrative of his work, “Strata identified by Organized 
Fossils’ (London 1816-19); Mr. Thomas Hawkins’ col- 
lection of Reptiles, from the Lias, ficured and described in 
his work ‘“Sea-Dragons,’ forming two great groups, the 
Ichthyosauri and the Plesiosauri; a very extensive series 
of Mammalian remains from the Sewalik Hills, described by 
Falconer and Cautley in their “Fauna Antiqua Sivalensis”’ ; 
Koch’s collection of remains of the Mastodon Ohioticus, 
from Missouri, U.S. ; the Bravard collection of South Ameri- 
can remains of Mammalia; the Bain collection of South African 
Reptilian remains; the Gilbertson collection of Carboni- 
ferous Limestone Fossils, figured by Phillips in his Geology 
of Yorkshire ; the Bowerbank fossils; the Marchioness of 
Hastings’ collection from Hordwell, Hampshire ; the Edwards 
collection of Eocene Tertiary Mollusca, containing the types of 
his Monograph; Sir Antonio Brady’s series of Mammalian 
remains from Ilford, Essex; the Van Breda Museum, com- 
prising specimens from the Maestricht chalk, and from all 
parts of Europe, rich in figured specimens, .and the Tesson 


collection of Oolitic Fossils, from Normandy; Dr. Ettings- 
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hausen’s collection of Fossil Plants of Austria; the Beccles 
collection of Mammalian and Reptilian remains from the Pur- 
beck beds of Swanage; Dr. Haberlein’s Solenhofen collection ; 
and J. de Carle Sowerby’s collection, containing most of the 
specimens figured in his “ Mineral Conchology.” 

The last acquisitions of importance in this department are 
the celebrated collections of Fossil Fishes formed simul- 
taneously by the Earl of Enniskillen and the late Sir Philip 
Grey-Egerton, Bart., M.P., which were used by Professor 
Agassiz in his works on Fossil Fishes. They contain most 
of the types figured and described by that author. 


The original nucleus of the Mineral collection was formed 
by the purchase, in 1811, of Col. Greville’s minerals, among 
which were a magnificent crystalline specimen of Rubellite 
from Ava, and some of the finest specimens known of the rare 
minerals Phosgenite and Matlockite. The great development 
of the collection since the institution of the Mineralogical, as 
distinct from the Geological, Department, in 1857, has been 
effected by the acquisition of certain important collections 
and by purchases of individual specimens, as far as possible 
directly from the districts in which the minerals were raised. 
Of the acquisitions since 1857, the most important is the Allan- 
Greg collection, first formed by Mr. Allan, of Edinburgh, added 
to by its subsequent owner, Mr. Robert Greg, and purchased by 
the Trustees in 1859. It supplied many species previously 
wanting to the collection, and was especially valuable for the 
authenticity of the localities assigned to the specimens ; in which 


_ respect the Museum collection had fallen much in arrear. It also 


gave a new starting point for the collection of Meteorites by 
the addition of a carefully formed series of these bodies. The 
Meteorites, now representing 361 distinct falls, form the most 
complete collection that exists. The Mineral Department re- 
ceived a very important addition in the year 1865, when the 
collection formed by the eminent Russian crystallographer and 
mineralogist General von Kokscharow was purchased in St. 
ieee boe. By this purchase a very fine series of Russian 
and Siberian minerals was acquired, including Topazes from 
the Urulga River and Siberian specimens of Euclase of the 
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greatest rarity. Among the most remarkable donations to the 
department are a unique crystalline mass of Rubellite from Ava, 
presented by the late Col. Guthrie, and a magnificent mass of 
erystals of Proustite (light red silver ore) presented by Mr. H. 
Ludlam, F.G.S., in 1877. 


The oldest collections in the Botanical Department are: the ee 
Herbarium of Sir Hans Sloane, which contains—the plants col- collections. 
lected by him in Jamaica, and figured and described inhis Natural 
History of that island ; bo plants collected in Japan by 
Kaempfer ; in Malabar ual the Philippines by Camell; in Carolina 
by Catesby ; the British collection of Adam Buddle; and the 
plants figured by Plukenet: a Herbarium of John Ray, pre- 
sented, with the Herbaria of Rand and Nichols, by the Apothe- 
caries Company ; and the plants collected in Ceylon by Her- 
mann, and described by him and subsequently by Linnezeus. 
The general Herbarium consists of that of Sir Joseph Banks, 
which includes the plants from Count Clifford’s garden, re- 
presenting the species described by Linnzeus in he i ae 
Cliffortianus ” ; plants from Guiana collected by Aublet and 
Martin ; the plants collected in the voyages of Capt. Cook ; 
and authentic specimens from many of the botanists who load 
in the end of the last and the beginning of the present cen- 
tury. ‘These collections have been largely added to by the 
purchase or presentation of the plants of Ruiz and Pavon, 
Gardner, Bowie and Cunningham, R. Brown, Welwitsch and 
others, and of the general Herbaria of Miers, Shuttleworth 
and Auerswald, the Ferns of John Smith, the Mosses of 
W. Wilson, the Mosses and Hepaticze of Hampe, and numerous 
other collections from various parts of the world. The British 
Herbarium contains the plants employed by Sowerby in the 
preparation of his work, “ English Botany,’ the Herbarium of 
Hdward Forster, and other collections. 


_ In the present building the means are afforded of making Cou 
a display of specimens on a scale adequate to the purposes oe 
comparison of species. The comparative exhibition floor-space 

in superficial feet for these three departments in the old 
building and the new, are: 
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beings. 
selection what he would call an “Index Museum,” serving as 
an introduction to the study of the several collections, and 
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Oxtp ButLpIna. 


Sup. Feet. 
Geology and Mineralogy . 16,560 
Botany : “ie OA 0M 
Total 21,564 
eee] 
New Buitpine. 

Geology . 32,478 

Mineralogy . 13,920 
46,398 
Botany 13,926 
Total 60,318 


The three departments have also ample provision of rooms for 
officers and students, signally deficient in the older building. 


The great hall, in which the visitor finds himself on entering 
the Museum, has not yet its intended objects of exhibition. It 
is proposed to place in the centre skeletons of whales and 
other objects requiring extended space; and, in carrying out 
Professor Owen’s design, to fill the surrounding bays with 
specimens from the different collections, selected to show 
the type-characters of the principal groups of organized 
It is the purpose of Professor Owen to make this 


made valuable by the addition of his own demonstrations of 
progress in the development of created forms. 


EDWARD A. BOND. 


British Museum, January Ist, 1889. 


LIST OF BENEFACTORS TO THE BRITISH MUSEUM 
(NATURAL HISTORY) FROM WHOM DONA- 
TIONS OF MAGNITUDE HAVE BEEN  RE- 
CEIVED. 


1753. Str Hans SLoane, Bart.* (By bequest.) 
Collections of Natural History. 


1756-59. Prrr anp Smart LerTsteuLier, Esas. 
Specimens of Natural History. 


1764. MataHew Duane, Esa. 
Minerals. 


1766. His Masesty Kina Georce III. 
Natural Productions, collected by Edward Wortley 
Montagu, Esq. 


1772-1878. Tue Roya Society. 
A large collection of Natural Curiosities. 


1784. DR. PETER CAMPER. 
Jaw of Gigantic Chalk Reptile, from Maestricht, 
Holland: Mosasaurus Hoffmani, Cuvier. 


1784. CHARLES, 4TH DUKE oF RUTLAND, K.G. 
Plesiosaurus rugosus (Owen), from the Lower Lias, 
Leicester. 


1799. THe Reverend CLrayton MorbDAUNT CRACHERODE. 
(By bequest.) 
Miscellaneous Minerals, &c. 
1800. Str WitLiamM Hamitton, K.B., F.R.S. 


A collection of the Volcanic Agglomerates of Monte 
Somma, and of Lavas from Vesuvius. 
* Sir Hans Sloane may be acknowledged as a Benefactor and almost as a founder, 


because, although payment was made for the Sloane collection, the payment was _ 
intentionally fixed in amount considerably under the value. 
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1823. His Masesty Kina Groree IV. 
A large collection of Minerals from the Hartz Moun- 
tains. 


1825. Sir Gore OuseLty, BART. 
Specimens of Minerals. 


1827. Sir Josepn Banks, Bart., P.R.S. (By bequest.) 
His great Herbarium and collections of fruits, woods, &c. 


1834-78. Sir Puitie pe MALpAs GReY-EGERTON, BART., 
M., Less: 
Chalk Reptile (Dolickosawrus longicollis) ; an extensive 
series of Reptilian remains, including bones of Pterodactyles 
from Stonesfield. 


1835. Magor-GEenERAL THoMAS HARDWICKE. (By bequest.) 
A collection of Indian Animals. 


1836. Sir Ropert HERMANN SCHOMBURGK. 
Plants, Fruits, and Woods of British Guiana, with illus- 
trative Drawings; specimens of Beryl. 


1836. Dr. RicHaRD Simmons, F.R.S. 
Specimens, almost unique, of the species Muimetesite, 
Idocrase, and Calamine. 


1837-51. Spencer, 2NpD MARQUESS OF NORTHAMPTON, 
Oe ARS: 
Apophyllite, Andreasberg, Hartz, and various other 
Minerals. | 


1837-78. CuarLtes Darwin, Esq. 
Frequent donations, including some of the collections 
made by him on his voyage in the “ Beagle.” 


1838. Sirk WoopsBinE ParisH, F.R.S. 
A large mass of Meteoric Iron, from Buenos Ayres. 


1839—5 4, Caprain Str EvERARD Home, Bart., R.N. 
Botanical collections from Australia, New Zealand, and 
the Pacific Islands. 
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1842-48. CoLonEL Str Propy THomMAS CAUTLEY, K.C.B.; 
Dr. HucH Fauconer, F.R.S.; CoLoneL BAKER, 
C.B.; CoLONEL COLVIN. 


Fossil Mammalian and other remains from the Sewalik 
Hills, India. 


1844-81. WitutiAmM Garrow Letrsom, Esa. 
Numerous specimens of Minerals. 


1845. CapTain Puintip Parker Kine, R.N. 
Plants collected during a voyage to South America, with 
illustrative drawings. 


1847. Cuartus Frazer, Esq., Bengal C.S. 
Nerbudda Valley Fossils. 


1847. Mrs. Rupar. 


The Herbarium of Kdward Rudge, including the plants 
of M. Martin, collected in French Guiana. 


1847-56. Str George Grey, K.C.B. 
South African Reptilian Fossils. 


1847-80. GrorGe Frencn ANnGas, Esa. 
Frequent donations of the Shells described by him. 


1850. Caprain KeELet, R.N., and Lizut. Woop, RN. 
Mammalian remains from Kotzebue Sound. 


1850. Mrs. STANLey. 
Collection made by Captain Owen Stanley in the voyage 
of H.M.S. “ Rattlesnake ” in New Guinea, &c. 


1850-72. PRoressorn JOHN RUSKIN. 
Numerous specimens of Minerals. 


1851. JosePpH WALTER TAYLER, Esq., F.G.S. 
Various Greenland Minerals. 


1852-60. Str RopErick Impry MurcHison, BArt., K.C.B. 
Fossil Fox (Galecynus CEningensis, Owen), Miocene 
Gningen ; and numerous other Fossils, from various 
localities. 1872. (Hxecutors) A further collection of Fossils. 
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1853. ANDREW GEDDES BAIN, Esq. 
South African Reptilian Fossils. 


1855. Str JosepH Darron Hooker, K.C.S.1., C.B., F.R.S., 
and Dr. THomas THOMSON. 
A set of their ‘ Plants of India.” 


1858. RoBert Brown, Esq., D.C.L., F.R.S. 
His collection of Preparations and Specimens of Fossil 
Woods. 


1858. Sir WILLIAM DENISON, GOVERNOR OF MADRAS. 
A large stone of the Aérolite which fell at Parnallee in 
NS to 


1858. THe TRUSTEES OF THE MuseuM oF NATURAL 
History, SYDNEY. 
Remains of Daprotodon and Nototheriwm. 


1859. Miss WARNE. 
Fossil Fishes from the Canton Glarus. 


1860. THe ASIATIC SOCIETY OF BENGAL. 
Numerous Meteorites. 


1860. WitiiaAM, 3RD Hart oF ENNISKILLEN, LL.D., F.R.S. 
More than 100 Pterodactylian and Saurian remains, 
chiefly from the Great Oolite, Stonesfield. 


1861. James J. BERKLEY, Hsq. 
A large series of Zeolites from the Doleritic Rocks of the 
Syhadree Mountains, Bombay. 


1861-66. Str DANIEL Cooper, BART. 
Remains of Diprotodon, Notothervwm, &c., from Gowrie, 
Queensland. 


1861-72. His Royat Higuness THE DUKE OF EDINBURGH, 
KG. Ket, 
Dicynodont remains from the Cape; and remains of 
Nototherium and Dinornis, from Australia and New 
Zealand. 


1862. JAMES BrRucg, Esq. 
The Cranbourne Meteorite, 
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1862. THE WorSHIPFUL COMPANY OF APOTHECARIES. 
An extensive series of Plants, including the Herbaria of 
John Ray, Dale, Rand, and Nichols. 


1863-77. THE HonouraBLe Ropert Marsuam, F.G.S. 
Oolitic Reptilian Remains; Chalk Fishes ; Choice Oolitic 
Ammonites; Echinoderms and Mollusca; and various 
Minerals from numerous British and foreign localities. 


1864-65. Jams Powrig, Esq., F.G.S. 
_ Numerous specimens of Pterygotus, and casts of Stylo- 
nurus trom the Oid Red Sandstone of Forfarshire. 


1865. Davin A. STODDART, Esq. 
Remains of Mastodon, Toxodon, Mylodon, Me gather vUwm, 
and Scelidotherium from Rio Negro, Uruguay. 


1865. Epwarp Hitt, Esa. 
Remains of ecinck Austrahan Marsupials. 


1865-69, 1874. JoHN CLAVELL MANSEL-PLEYDELL, Esq, 
Numerous collections of Reptilian remains, Wc., from the 
Kimmeridge Clay, Dorsetshire, 


1865-73. SEARLES VALENTINE Woop, Esq., F.G.S. 
Collections of the Fossil-Mollusca and Polyzoa of the 
Crag of Suffolk. 


1866-79. Henry Lupnam, Esq., F.GS. 
Group of Proustite, and various other Minerals. 


1866-79. Str Water CALveRLEY TREVELYAN, Bart. (By 
gyt and bequest.) 
Fine Mineral Specimens from Faroe and other localities ; 
Fossils ; &c. 


1867. CHARLES FaLconer, Esa. 
Fossil Mammalian remains. 


1867-68. W. G. Lerrsom, Esa. 
Remains of Megatheriwm americanum, Mylodon Lett- 
som, Glyptodon, and Toxodon from South America. 
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1868. CotonrL E. R. Woop. | 
Figured specimens of Rhinoceros hemitechus, Canis, 
Ursus, Klephas antiquus and Human remains from the 
Gower Caves, Glamorganshire. 


1868. PROFESSOR ANSTED, F.R.S., F.G.S. 
Upper Jaw of Rhinoceros etruscus from Malaga. 


1868. THr TRUSTEES oF THE CANTERBURY MUSEUM. 
The Figured Specimen of the lower Jaw of Mastodon 
-andium from Chile, 


1868. Str CHaries LYELL, BArtT., F.R.S. 

Numerous Tertiary and other Fossils; also remains of 
the gigantic extinct Beaver (Trogontherium Curiers), from 
the Norfolk Forest-Bed, Bacton ; and Fossil Footprints from 
North America, 


1869. CoLONEL CHARLES SETON H. GUTHRIE. 
A large specimen of Rubellite, from Ava. 


1869-80. Ropert H. Scort, Esq., M.A., F.R.S., F.G.S. 
A series of Tertiary Leaves from Greenland, described 
and figured by Dr. Oswald Heer. 


1870. Hon. J. K. Howarp. 
Remains of Rhinoceros tichorhinus, Equus fossilis, 
Bos primigenius, Hyena spelwa, Llephas primigenvus 
and Reindeer from a Cave in Doward Wood, Herefordshire. 
1871-72. SeNor Luis J. Fontana. 


A series of Fossil bones from the Alluvial Deposits of 
Buenos Ayres. 


1871. RicHARD DAINTREE, Esq., F.G.S. 
Remains of Thylacoleo carnifex, Diprotodon, Noto- 


therium, Macropus, Bird and Saurian remains from Mary | 
Vale, Queensland, We. 


1872. Str PuHrtip DUNCOMBE. 
Remains of Mammoth and Rhinoceros from Brickearth, 
Fenny Stratford, Bucks. 


1872. H.R.H. toe DuKE oF EDINBURGH. 
Remains of Vototherium and Dinornis from New Zealand. 
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1872. Dr. Georce BENNETT, F.R.S. 
Numerous collections of extinct Australian Marsupials. 


1873. Rev. Ropert Mac Dona tp. ' 
Remains of Bison priscus, Ovibos moschatus, Llephas 
primigenvus and of Horse from Canada. 


1873. BengaMIn Bricgut, Esq., M.D. 
A large general collection of British and other Fossils. 


1874. Tae Swinpon Brick AND TILE CoMPANY, SWINDON. 
A great Land-Reptile from the Kimmeridge Clay (Omo- 
saurus armatus, Owen). : 


1874-78. Rear-ADMIRAL SPRATT, C.B., F.RB.S. 
Maltese Elephant remains; Type-specimens of “ Pigmy 
Hlephant ” of Malta. 


1875. THe Reverend RicHarp THomas Lowe. (By bequest.) 
A moiety of his Herbarium of Madeiran plants. 


PES75—s2. C. B. CLarKe, Esq., M.A., F.RB.S. 
Botanical specimens from his Indian collection. 


1876. Joun JosepH Bennett, Esq., F.R.S. (By bequest.) 
The Study-set of Plants from the Australian Collections 
of Robert Brown. 


1876. MynueEer R. D. M. VERBEEK, Superintendent of the 
Dutch Geological Survey of Sumatra. 

A large series of Tertiary Fossil Fishes and Mollusca 
from Sumatra, Figured and described in the Geol. Mag., 
W375, 1876, and 1879. 


1876. PRorrssor Grorce Busk, F.R.S., &c. 
A collection of Mammalian remains from the Genista 
Cave, Gibraltar. | 


1876. Dr. W. G. ATHERSTON, M.D., F.G.S. 
_ The Figured skull of Dicynodow leoniceps and other 
Reptilian remains from the Permian of S. Africa. 


1876-82. THE Reverend M. J. Berxeney, M.A., F.RS. 
Botanical drawings, 
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1877-82. THe DIRECTOR OF THE ROYAL Botanic GARDEN 
AT Kew. 
Botanical specimens. 


1878. Witt1am CHapMAN Hewitson, Esq. (By bequest.) 
Collection of Butterflies. 


1879. Joun Miers, Esq. (By bequest.) 
Herbarium containing the types eo his numerous botani- 
cal contributions. 


1880. HENRY TRIMEN, Esq., M.B. 
Botanical specimens from Ceylon. 


1881. J. W. MiErs, Esa. ; 
Botanical Works from his Father’s Library. 


1881. Harry Bouus, Esq., F.L:S. 
Plants from South Africa. 


1881. THe Rr. Hon. tHE Haru or Ducts, F.RS., F.GS. 
A large series of Chalk Fossils from Kent. 


1882. THE Misses Maunp. 
The original Drawings of Maund’s “ Botanic Garden.” 


1882. F. Szrymour Hapen, Esq., F.RC.S., &c., &e. 
A fine entire head of Ichthyosaurus and other Reptilian 
and fish-remains from the Lias of Lyme Regis; We. 


1882. F. A. Eck, Esa. 
Part of the Meteorite of Mejillones, Atacama; various 
minerals from Copiapo, Chili, 
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GEOLOGY AND PALAONTOLOGY. 


EVERY intelligent pereon must desire to know something of 
“the ground oneal us,’—-what, for instance, is the nature 
of the layers of chalk and limestone, coal, sandstone, clay, or 
slate, which occur in the various: districts of our own Island, 
giving to each its special features of mountain, hill or valley, 
plateau or plain, forest, meadow, moorland, or moss ; what is 
their origin, and, how came they to be formed as we see them 
to-day. To seek out the answers to these and many other 
kindred questions forms the province of the Geologist. 

At one time Geology and Mineralogy were associated 
together as one science, and rocks were only classified according 
to their physical characters and composition ; but at the end of 
the last century an intelligent land surveyor, named WILLIAM 
SmirH, discovered that the several strata composing the earth’s 
crust might be identified all over the country by means of 
the fossils they contained, and that certain organisms were 
more or less peculiar to each. Filled with this idea, he 
travelled on foot through every county in England and Wales, 
and in 1815 he published his large Geallowieal map, and also 
a work entitled “Strata ilemalesel by On ganised Fossils,” 
illustrated by fossils collected by himself, This collection of 
fossils, made by William Smith, is still preserved in the 
British Museum. From this time a new branch of study 
connected with Geology arose, called Palceontology, or the study 
of the ancient life-forms, whose remains lie buried as petrifac- 
tions in the rocks composing the crust of the earth. This 
science of Paleontology has become so very important to the 
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Geologist that he no longer relies entirely on the Mineralogist 
in the study of rocks,* but is able to determine the age and 
position of any particular stratified rock by a careful examina- 
tion of its fossils. Thus Mineralogy has of late become almost 
a separate science, which treats of the chemical composition, 
optical and other properties of rocks, minerals, metals and 
precious stones; whilst Geology investigates the origin, re- 
lation, and distribution of the strata,—especially the sedimen. 
tary formations,—the changes which our earth has undergone 
in past times, as regards the distribution of land and sea, and 
the vicissitudes of climate, evidenced by the old faunas and 
floras of the globe which have successively lived, flourished, 
and died on old land-surfaces, or in the lakes, rivers, and seas 
of the past, the fossil remains of which fill the cases in our 
Geological Galleries. 

Paleontology has thus largely replaced Mineralogy as “the 
handmaid of Geology ;’ and, although the microscopic study of 
rocks (in which the sister science Mineralogy comes to the aid 
of the Geologist) has of late attracted a large share of atten- 
tion and elicited much valuable information, yet, without 
doubt, the investigation of the organic remains, which the 
sedimentary rocks have revealed to us, will always prove more 
attractive to the great majority of students. Just as the 
Antiquary, who rescues some old mosaic pavement whose 
myriad tessere have become ruptured and displaced by long 
interment in the earth, strives to unite its precious fragments 
and restore its pristine design for our admiration, so also the 
Paleontologist seeks from the fragmentary remains of a former 
world to rehabilitate the old animals, and show us, by the aid 
of comparative anatomy, what were the beings that once 
peopled our earth in past ages before Man had left any record 


of his existence. 

So many good books on Geology have been published that 
it is not necessary to give in a Guide-book like the present 
a treatise on the science, but merely to explain that the speci- 
mens in the Geological Galleries are arranged according to 


* We must still depend on the Mineralogist and Chemist for the correct deter- 
mination of the igneous and metamorphic rocks, in which no traces of fossil organ- 
isms occur. 


INTRODUCTORY. D5 


their zoological classes, orders, and families (so far as their 
true position can be ascertained), and under each are placed 
its name, geological position, and the locality whence it was 
derived, each class being grouped chronologically in descending 
order from the newest stratum to the very oldest. As only 
a part of the galleries are at present open, and these are 
not wholly arranged, visitors must not be surprised to find 
that many series of Fossil Organisms cannot at present be 
seen. It should, however, be borne in mind, that the collec- 
tion is so large, and the removal from its old home has so 
recently been effected, that some time must necessarily elapse 
before the whole can be arranged. 

All the Fossil Vertebrata, comprising the Mammalia, Birds, 
Reptiles, Amphibia, and Fishes, are exhibited. The Cepha- 
lopoda and the rest of the Mollusca, with the Crustacea and 
Kehinodermata, can now be seen in Gallery B; whilst the 
Corals, Sponges, Foraminifera, and Plants, will soon be 
exhibited in Gallery C. Lastly, a Stratigraphical series of 
Rocks and Fossils is in preparation ; but the staff attached 
to the Department being very limited, it cannot speedily 
accomplish so large a task. | 

The plan facing page 72, will serve to show the general 
arrangement of the collections ; and those who knew the old 
galleries, where the Departments of Geology and Mineralcey 
were combined, will be able to form an idea of the vastly 
increased exhibition space which the new building affords. 

The small Table of Strata, page 26, is given to show the 
range in time of the great groups of Mammalia, Birds, 
Reptiles, Amphibia, and Fishes. 

Explanatory labels and other means have been adopted to 
bring the objects exhibited within the comprehension of all 
visitors, 
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SOUTH-EAST GALLERY. 


VERTEBRATE ANIMALS.* 
CLASS 1.—MAMMALIA. 


THE Cases in the South-East Gallery are devoted to the exhibition 
of the Fossil remains of Animals of the class Mammatia,} the great 
proportion of which are only met with in the newer Tertiary 
aud Quaternary deposits, forming the most superficial part of the 
earth’s crust. The earlier traces of such higher class of animals 
are extremely rare, being met with in those rocks known to geolo- 
gists as the Hocene formation ;—a very few remains of almost the 
lowest class—the Marsupiaria—extremely small in size, occurring 
in rocks of Secondary age.t (See 'l'able-case No. 15 in the Pavilion.) 
Many of these animals are quite extinct, but a very large number 
belong to forms closely related to the existing terrestrial orders— 
such as the cat-tribe (lion and tiger), the dog, the wolf, the seal, the 
bear, and hyena; the rhinoceros, hippopotamus, pig, horse, camel, 
giraffe, elephant, deer, oxen, sheep; the beaver, marmot, hare, 
whales, &c. 
The deposits which have yielded the largest proportion of these 
remains are met with in caves and fissures in limestone rocks, old 
lake and river valley-basins, filled up with gravels, sands, loess, and 
brick-earth ; clays, shell-marls, and peat-deposits ; ancient forest-beds, 
which have been covered up and submerged; and delta deposits 
formed in the estuaries of great rivers, such as the Thames, the 
Severn, the Rhine, the Nile, the Ganges, the Mississippi, the 
Amazons, and La Plata. The frozen soil of the great alluvial plains 
bordering the Arctic sea both in the Old and New World are rich 
in remains of large herbivorous animals, such as the “* Mammoth’’ 
and the ‘Woolly Rhinoceros,’ that once inhabited these high 
northern latitudes before the climate became too cold for the growth 
of forest-trees. 

All over the world caves are to be met with in limestone rocks. 
Examples of the animal remains found in some of these may be 
seen in Wall-case No. 1 and Table-case No. 1 (South side). As 
these caves have frequently served in prehistoric times as habitations 
for Primitive Man, when he subsisted by hunting and fishing, we 


* Tn this great division of the Animal Kingdom is included all animals which 
possess a backbone. 

+ Animals that suckle their young; in this class is included man, and all the 
higher animals. 

~ Microlestes Moore, Owen (represented by teeth only), from the Rhetic beds of 
Somerset, and M. antiquus from the Triasof Germany. Dromatherium, from North 
America. Other species (small but more numerous), from the Stonesfield and Pur- 
beck beds of England and America. 
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not infrequently meet with evidence of human occupation, as the 
charcoal and ashes of fires,—-the burnt and broken fragments of the 
bones of animals upon which he subsisted,—the rude implements of 
stone and bone which served as his weapons in the chase, or for 
domestic purposes, and even-——but more rarely — rudely incised 
figures of the animals he saw and hunted, or the cherished orna- 
ments of shell or bone which he had laboured to make for the deco- 
ration of his person. 

It often happens that the same cave has served at different periods 
as a refuge for man and for various wild beasts—such, for instance, 
as the cave-lion, bear, or hyena. Examples of remains of these 
animals, and of the gnawed bones of their prey, may be seen from 
Brixham, and Kent’s Cavern, near Torquay; Kirkdale, Yorkshire ; 
Gower, Glamorganshire; and other caves in England; from Bruni- 
quel and Dordogne in France; from Gailenreuth, &c., in Franconia ; 
and from Minas Geraes, Brazil. ’ 


ORDER I.—BIMANA. 


Man.—In the first Table-case are placed various human remains 
from Kent’s Cavern, from the Gower Caves, from a turbary, near 
Lewes; from Bruniquel, in France; from Mulhausen : from Brazil; 
casts of the Engis and Noancleviiel skulls ; also examples of ihe 
barbed harpoons made of reindeer-antler; bone needles; worked 
horns and bones; carved objects, and incised representations of 
animals from Neschers, from Bruniquel, and from the cavern of 
Les Kyzies, Dordogne; together with numerous stone implements 
from various localities, illustrative of Prehistoric Man. 

In an upright Wall-case (A), near Table-case 1a, is placed the 
Fossil Human Skeleton brought from Guadaloupe, in the West 
Indies, by Sir Alexander Cochrane, R.N., and presented to the 
Museum by the Lords Commissioners of the Admiralty. Human 
skeletons are found in the island of Guadaloupe in the solid lime- 
stone rock which occurs on the sea-shore at the base of the cliffs, and 
which is more or less covered by the sea at high-water. This lime- 
stone rock, which is of modern formation, 1s composed of sand, the 
detritus of shells and corals of species still inhabiting the adjacent 
sea; it also contains some species of land-shells identical with those 
now living on the island. Accompanying the skeletons are found 
arrow-heads, fragments of rude pottery, and other articles of human 
workmanship. 


ORDER IL—QUADRUMANA. 


Monxrys.—The remains of the Quaprumana (four-handed ani- 
mals), including at the present day the “ Aye-Aye,” and Lemurs, 
from Madagascar, and the various families of the monkey tribe (the 
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“« Catarhine,’’* or Old-World Monkeys, and the ‘ Platyrhine,’’+ or 
New-World Monkeys), are very rarely met with in any part of the 
globe in a fossil state. 

The earliest trace of Old-World Monkeys (Catarhina) are found in 
the Miocene Tertiary formations of France and Italy. Of these the 
fossil genus Pliopithecus, is related to Semnoptthecus and to the 
man-like or anthropoid apes, but its precise position is uncertain. 
Dryopithecus occurs in the Upper Miocene of St. Gaudens, France, 
&c. Hylobates, found in the Miocene Tertiary beds of Epplesheim, 
was an anthropoid ape, of large size, with prominent pointed canine 
teeth, related to the Gibbons. 

The Oreopithecus occurs fossil in Italy, and the AZesopithecus 
described by Prof. Gaudry at Pikermi, near Athens. The Palao- 
pithecus, Semnopithecus, and Macacus are found fossil in the Sewalik 
Hills of India; the latter is also found in the Pliocene of Italy, and 
the Cercopithecus in the Pliocene of France. In Table-case No. 1 
are also remains of a species of Cebus and of Mycetes ursinus from the 
caverns of Minas Geraes, Brazil. 


ORDER III.—INSECTIVORA (Moxus, Surew-Micz, 
HEDGEHOGS). 


This, order comprises a number of small insect-eating mammals, 
similar in many respects to the Rodentia; but the molar teeth are 
always serrated with numerous small pointed eminences or cusps 
adapted for crushing insects. Remains of several of these little 
animals are found fossil in the Miozene deposits of Europe; at 
Grays, Essex ; the Norfolk Forest-bed; &c. (See 'Table-case No. 14.) 


ORDER IV.—CHEIROPTERA (Bars). 


The Bats are characterized by having the fingers of the fore-limbs 
enormously elongated and united by an expanded membrane, which 
aiso unites the fore with the hind-limbs and the sides of the body. 
Some of the large tropical bats are fruit-eaters; the others are in- 
sectivorous in their diet. They are found fossil in the gypsum- 
quarries of Montmartre (Upper Hocene), Paris, the species being 
named Vespertilio Parisiensis; others are found at Sansan and 
Mayence. The Vampire bat (Phyllostoma) is found fossil in the 
caves of Brazil; and Nyctilestes and Nyctitherium in the Middle 
Hocene deposits of North America. The Rhinolophus is found in 
Kent’s Hole, Torquay. (See Table-case No. Ja.) 


* From Greek: kata, downwards; rhines, nostrils; bccause they have the 
nostrils opening downwards, as in man. 

+ From Greek: platus, broad; rhines, nostzils ; because the nostrils open on 
the surface of the face, the nasal bones being inzonspicuous in sice. 
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ORDER V.—RODENTIA (Gyawine Anas). 


The Rodents (Table-case No. 24, North side), represented by 
the Hares, Rabbits, Porcupines, Beavers, Rats, Mice, Dormice, 
Squirrels, and Marmots—are characterized by having two curved 
chisel-shaped incisors, or cutting, teeth in each jaw, widely separated 
from the molar or grinding teeth. 

There are usually two or three incisor teeth in the upper and two 
in the lower jaw (but sometimes there are four upper incisors). 
These animals have no canine teeth, but they generally have four 
molars on each side, above and below. 

The oldest Rodent known is found fossil in the Eocene Tertiary 
formation; but such animals abound at the present day. Remains of 
the hare (Lepus) are found fossil in both N. and S. America, and also 
in Europe. The Lagomys, or tailless hare, and the Marmot (Sper- 
mophilus), characterize some of the Post-Glacial deposits in Britain. 
The latter occurs at Erith in the Thames Valley. 

The Beaver is not only widely-spread at present, but its fossil 
remains prove it to have had an equally wide distribution in the past. 
It was once abundant in this country, as, for instance, in the valley 
of the Lea, near London, and in the Cambridgeshire fens. It is 
still found living in some of the riyers of Russia, and also in those of 
North America. A far larger species of beaver, called Trogontherium, 
once inhabited Norfolk, where its remains have been found in the 
Cromer forest-bed. A still more gigantic form, the Castoroides 
Ohioensts, is represented by a cast of the skull and lower jaw, from 
the Post-Tertiary of North America. A gigantic dormouse (Myoaxus 
melitensis) has been found in the Post-Pliocene of Malta. 

Near Table-case 24, in Wall-case No. 23, are placed the skuli and 
lower jaw and some limb-bones of a colossal rodent-like animal. 
named Toxodon, probably larger than a horse, but having true Rodent 
teeth in its jaws. This remarkable fossil was obtained from the 
Newer Tertiary deposits of Buenos Ayres, and, with another aberrant 
form of Rodent, also from S. America, named Typothertum (see 
Table-case No. 24), proves the enormous sizes to which some of these 
extinct gnawing animals must have attained. 


ORDER VI.—CARNIVORA (FLEsH-EatING ANIMALS). 


In the second Table-case (South side) are the remains of a large 
number of carnivorous animals, chiefly from caves, representing 
the Hyena and Wolf, both ancient denizens of this Island; with 
the Fox, Dog, Badger, Glutton, Otter, Weasel, and many other allied 
forms—mostly represented by skulls and lower jaws. 

In Wall-case 1, and in Table-case 2, are placed the skulls, lower 
jaws, teeth, and bones of the ‘great sabre-toothed tiger ” (Machat- 
rodus latidens), remarkable for the enormous development of its 
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canine teeth, and also for its wide geographical distribution. Fossil 
remains of species of this ‘“‘sabre-toothed tiger” have been met 
with in Kent’s Cavern, Torquay, 
in the Norfolk Forest-bed, in the 
Miocene Tertiary deposits of Hp- 
plesheim in Germany, the Au- 
vergne in France, the Val d’Arno 
in Italy, the Pampas deposits and 
the bone-caves of South America, 
and the Upper Miocene Fresh- 
water limestones of the Sewalik 
Hills in India. 

The Machairodus is now quite 
extinct. 

Another extinct species, whose 
remains have also been obtained 
from the alluvial deposits of 
Buenos Ayres, is the Arctoido- 
therium, an animal nearly related 
to the bears. (See Wall-case 1.) Fic, 2.—Skull of the ‘ Great Sabre-toothed 

Tiger,” Machairodus; from the Newer 

Hyenodon, Pterodon, &c., from Tertiary deposits of South America. 
the Lower Tertiaries of France, 
are placed (temporarily) in Table-case No. 1a. 

In a small Table-case (No. 2a) are placed the remains of the 
earliest representatives of the Carnivora, the Amphicyon, Simocyon, 
Dinocyon, and Cynodictis, together with other Miocene types; also 
remains of the Glutton, Badger, Otter, Marten, and Weasel. Here 
are placed a jaw of Walrus from the Dogger Bank, and remains of the 
Grizzly Bear (Ursus ferox fossilis), from Grays, Essex. 

A fine series of remains of the Great Cave Bears fills the whole of 
Table-case No. 3. The caves of Sundwig, Rabenstein, Kuhloch, and 
Gailenreuth in Franconia, are well represented. 


ORDER VII.—PROBOSCIDEA (Exxruanrs). 


The cases on the North side of this Gallery are nearly entirely 
devoted to the exhibition of a very large series of fossil re- 
mains of the order ProposcipEa,* represented at the present day 
by the Elephant alone, and in past times by the Hlephant, 
the Mastodon, and the Dinotherium. ‘These animals have no 
canine teeth, and in this character they resemble the Rodentia (Rats 
and Rabbits); the molars or grinding teeth are few in number, but 
large, and marked by ridges or tubercles. 

The teeth of the Elephant and Mastodon differ from those of other 


* Animals furnished with a long flexible trunk-like snout or proboscis. The 
Elephants occupy Pier-cases 15 to 22, Wall-case 23, and Table-cases Nos. 17 to 23, 
and part of 24, on the North side of this Gallery. 
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orders of animals, by being developed from behind forwards, not from 
beneath the tooth in wear; and the series lasted until the animal 
attained extreme old axe. 

They had, when young, a pair of milk-tusks (or incisor teeth) in 
the upper jaw, and always one pair, and sometimes two pairs, of tusks 
were present in the adult animal (see Figs. 1] and 4). These tusks 
were provided with persistent pulp-cavities (analogous to the front 
teeth of the Rat and the Rabbit), which continued to grow as long as 
the animal lived. They had also three deciduous or milk-molars, and 


Fic. 3.—Skull and lower Jaw of Dinotherium giganteum (Kaup), from the Miocene of 
Epplesheim, Hesse-Darmstadt. 


[Marked (B) on plan, and placed near the entrance to Gallery on the left-hand side. ] 


one premolar, on each side, both in the upper and lower jaws, and 
three true molars in the adult, thus making a complement of thirty- 
four teeth during life. Some of the grinders of the Mammoth are 
of immense size, and have as many as twenty-eight or even thirty 
plates in a single tooth. (See Pier-case and Table-cases 17, 18, 
and 19.) : | 

In living Elephants there are two incisors, called ‘“ tusks,’’ in the 
upper jaw, but the lower jaw is without incisor teeth. 

In the Dinotherium, an extinct species related to the Elephants. 
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Ire. 4.—Skull and lower Jaw of Mastodon longirostris (Kaup), showing tusks in both upper 
and lower Jaw, from the Upper Miocene, Mpplesheim, Germany. (Sce Pier-case 21.) 


Fic. 6.—Upper Molar of living African Elephant. 
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this order is reversed, there being two tusk-like incisors in the lower 
jaw, and none in the upper. 

In another extinct form, the Mastodon (see Fig. 1), the incisors 
are usually developed in the upper jaw, and form tusks as in the 
Elephants; but sometimes there are both upper and lower incisors, 
and both are tusk-like (see Fig. 4). All these animals had, like the 
living Elephants, a cylindrical trunk or proboscis (snout) with a 
prehensile extremity, serving to gather and convey the food to the 
mouth. The soles of the feet, supporting the weight of the body, 
are provided with a thick pad covered by the skin, and in this the 
five toes are enclosed and concealed in the living animal, but the 
nails of the toes can generally be seen.* 

Only two living species of Elephants are known ; one, the Asiatic 
Elephant, confined to India, Ceylon, &c.; the other, the African 
Elephant, peculiar to the continent of Africa. These are well-marked 
species, not only by their external characters, but also by their grind- 
ing teeth (see Figs. 5 and 6). ‘hese teeth in the Elephants are 
composed of strong enamelled plates encased in a thick setting of 
cement—the plates varying in number and in pattern in the diffe- 
rent species. Thus the African Elephant has fewer plates of enamel 
in each tooth, and these on the grinding surface are worn down to a 
lozenge-shaped pattern (Fig. 6); the Indian Elephant having many 
plates, closely folded together and finely crimped at their edges 
(Fig. 5). The teeth of the larger number of fossil Elephants 
resemble those of existing species, but in some of the earlier forms 
they approach more nearly in character those of the Mastodon. 

The Mastodons were Elephants with the grinding teeth less complex 
in structure, and adapted for bruising coarser vegetable substances. 
The grinding surface of the molars, instead of being cleft into numerous 
thin plates, was divided into wedge-shaped transverse ridges, and the 
summits of these were subdivided into smaller cones, more or less 
resembling the teats of a cow, whence the generic name is derived. 

In Wall-case 23, on the left-hand side of the door, are placed the 
fossil remains of the Dinotherium, a hoofed quadruped, supposed to 
have been intermediate between the Tapir and the Mastodon, the 
most perfect remains of which have been found in the Miocene 
Tertiary formation of Epplesheim, Hesse-Darmstadt, Germany, while 
others have been found in France, Switzerland, and Perim Island, 
Gulf of Cambay. The original skull of Dinotheriwm, described by 
Dr. Kaup, together with a reproduction of the lower jaw, are placed on 
a separate stand (marked B on plan) in this gallery. (See p. 16, Fig. 3.) 

The entire skeleton of the Mastodon from Ohio stands facing the 
entrance to the gallery. (See Vignette Title-page.) Near it are 
placed the head and lower jaw of the South-American Mastodon from 
Chile (Mastodon Andiumy{); and on another stand is exhibited the 


* The external form of the feet can still be seen in the fossil Mammoth from 
Siberia, preserved at St. Petersburg. 

‘+ Marked (C) on plan and placed on the North side of this Gallery next Table- 
tase 23. 
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east of the skull of a young individual of Mastodon ohioticus from 
shell-marl beneath a peat-bog in the State of New Jersey, United 
States. 

In Pier-case 22 are arranged fifteen heads and jaws, besides 
numerous detached limb-bones, and other parts of the skeleton of 
Mastodon ohioticus from North America. One fine lower jaw of 
this species has a small tusk in front. 

Pier-case 21 is occupied with remains of Mastodon arvernensis 
from Epplesheim, M. angustidens from the Miocene of Sansan, and 


Fig. 7.—Lower Jaw of Mammoth, Elephas primigenius. . Dredged off the Dogger Bank, in - 
the North Sea, 1837.* (See Pier-case 16.) 


M. tapiroides from Haute Garonne in France, and M. Perimensis 
from Perim Island, Gulf of Cambay. Of these there are some very 
perfect remains, including about eight heads. The specimens of 
M. angustidens and M. longirostris show clearly that this old type 
of proboscidean had tusks, or incisor teeth, in both the upper and 
lower jaws, as represented in Fig. 4, page 17. . 

In Table-case 23 are arranged a large series of the molar teeth of 
various species of Mastodon from the Red Crag of Suffolk, from 
-Epplesheim, from India, and from Ohio in North America, showing 
all ages, from the milk-teeth to the last true molars of very aged 
animals. 


* Sce Geol. Mag. 1878. Decade II. Vol. v. Pl. XII. p. 443. 
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The Mastodons, when living, had a range extending from England 
through Trance, Germany, Switzerland, Italy, to Armenia, India, 
and Ava; they have also been found both in North and South 
America. There are thirteen species of these old Hlephants whose 
range was coextensive with that of the Mastodon, and embraced in 
addition the whole of Africa and the Northern seaboard of the Asiatic 
and North American continents. 

Most abundant remains of one species, called the ‘“‘ Mammoth” 
(Elephas primigentus), have been found in the frozen soil of the vast 
alluvial plains called ‘“‘ tundras,’’ intersected by the rivers Yenesei, 
Irtish, Obi, Indigirka, Lena, &c. In several instances, entire indi- 
viduals have been found, so completely frozen, as to have retained 
the flesh and skin adhering to the skeleton; the body being covered 
with reddish wool and long black hair (an example of which may 
be seen in Pier-case 15), as if to protect it from the colder. climate. 
The tusks of this Arctic Elephant are still collected for the sake of 
the ivory; and every few years a shipload is sent from Archangel 
to the port of London for sale. The Siberian Mammoth closely 
agrees with the specimens found fossil in various parts of England, 
especially at Ilford in the valley of the Thames near London, and 
on the coast of Norfolk. 

Many of these remains may be seen in Wall-cases 15 and 16, and 
in the centre of the Gallery floor are placed the fine skull, tusks, and 
lower jaw of the Ilford Mammoth. Similar remains have also been 
found beneath modern London, associated with flint implements made 
by early man, with whom this old elephant was contemporary. 

(Wall-cases Nos. 17 to 20.) India, the home of one of the two 
species of existing elephants, has also yielded abundant evidence of 
extinct species of this animal. The skull and tusks of Hlephas 
ganesa (probably one of the largest of ail the fossil elephants), 
from the Sewalik Hills in India, and exhibited next the Ilford speci- 
men in the centre of the Gallery, has tusks which measure 10 feet 6 
inches in leneth.* (Presented by General Sir William Erskine 
Baker, K.C.B. 4 

The late Dr. Falconer has described thirteen species of Faget 
elephants, nine of which are from india, and two oceur fossil in this 
country. | 

Pier-case No. 17 contains some British remains of the Elephas 
antiquus ; the rest of the case, and also of Pier-cases 18, 19, and 20, 
are entirely devoted to the great collection of elephant-remains from 
the Sewalik Hills (Upper Miocene) of India (figured and described 
in the Fauna Antiqua Swalensis). This series includes more than 
thirty heads and parts of skulls of extinct species of elephants, be- 


sides numerous lower jaws, vertebr; and limb-bones. For our mag- 


nificent series of skulls, tusks, and teeth of fossil Indian elephants, 


we are mainly indebted to the late Col. Sir Proby T. Cautley, K.C.B., 


so large a donor of specimens to the Geological Department. 


* A mammoth’s tusk from Eschscholtz’s Bay, in the collection, measures 12 feet 6 _ 


inches along the curve. (See tops of Wall and Pier-cases, North side.) 
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~ Before quitting the fossil elephants, attention is drawn to Table- 
‘ease 20, containing the truly remarkable series of Pigmy Elephants 
from the island of Malta, collected by Rear-Admiral Spratt, R.N., 
F.R.S., and the late Prof. A. Leith Adams, M.D., F.R.S. These 
Maltese elephants, which by the form of their grinders are related to 
‘the living African elephant'(Hig. 6), were represented by one species, 
which only attained the size of a Shetland pony, and as we have evi- 
dence of their limb-bones, jaws, and teeth, of all ages—even to very 
old age—it is fair to assume they were a distinct race or variety, 
probably the result of isolation in ‘a limited area where they may 
have suffered from a scanty supply of food, and so beceme dwarfed. 


ORDER VIII.—UNGULATA (Hoorrep Anrats). 


- In Pier-cases Nos. 2 and 3 is arranged the series of remains of 
the fossil Rhinoceroses. These animals belong to the Order Uneu- 
LATA, or “ hoofed quadrupeds;” all of which are vegetable-feeders ; 
and to the section which is named “ uneven-toed ” (Perissodactyla), 
because they all have three toes to the hind-feet. There is only a 
single living genus, which contains several species. ‘The Rhinoceros 
is a huge herbivorous animal, with an extremely thick skin, marked 
by deep folds; there are seven upper and lower melar teeth on 


Fic. 8.—Skull and lower Jaw of Rhinoceros leptorhinus (Owen), from the Pleistocene Brick- 
earth of the Thames Valley at Ilford, Essex. (See Pier-case 3.) 


each, side ; they have no canine teeth, but there are usually incisor 
teeth in both jaws; they have generally one or. two horns, but. some 
of the earlier extinct,species were hornless. One horn was fixed on 
the’-bones:,of the snout (nasal bones), the other on the frontal 
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bones. The horns have no bony centre or core, being entirely made 
up of longitudinal fibres, like hair, soldered together ; they are seldom 
preserved in a fossil state, but the surface of the nasal bones shows 
a roughened scar where the horn grew. To give strength to the 
nasal bones which support the horn when used as a weapon of 
offence, the division between the nostrils (usually more or less car- 
tilaginous), was hardened by the addition of bony matter so as to 
form a veritable T-girder. 

The Tichorhine Rhinoceros, generally known asthe “ woolly Rhino- 
ceros” fromjhaving a smooth skin without folds, covered with a woolly 
and hairy coat, like the ‘‘ Mammoth,” had two horns, one very large. 
It has been found in frozen soil in Siberia with the skin, the 
horns, and the flesh still preserved. 

Its remains occur fossil in rocks of Newer Tertiary age all over 
the Old World. It was once adenizen of this country, being met with 
in many limestone caves and also in the Brick-earths of Essex, 
from which last-named deposit several fine examples may be seen. 
Five species have been found fossil in this country, three of which 
inhabited the Valley of the Thames. (See Fig. 8.) 

There are also placed in these Cases several forms of Rhinoceros, 
some of which departed widely from the general type. 

On one side of Table-case 4 is exhibited a series of the teeth of 
Rhinoceroses from the Norfolk Forest-bed; from Grays, Essex ; from 
Kent’s Hole, near Torquay; from Epplesheim, Hesse-Darmstadt ; 
from the Val d’Arno, &c. On the other side is placed a series 
comprising several species of Palgotherium, an Kocene genus of 
animals probably related to the Tapir. The remains of this extinct 
mammal are found at Hordwell, Hants; Bembridge, Isle of Wight; 
Montmartre, Paris; Vaucluse, Auvergne; Wurtemberg, &c. 


Fig. 9.—Paleeotherium, Eocene, Montmartre (restored). (See Table-case 4.) 


In the small Table-table No. 44 are placed the remains of an allied 
genus, Palaplotherium, from Hordwell, Hants, and Vaucluse, in 
France ; three species of fossil Tapir from the Auvergne, Epplesheim, 
Minas Geraes, Brazil, and from China; the genus Lophiodon from 


GEOLOGY. 39 


France ; Coryphodon from the Hocene of Harwich, Essex ; and Hyra- 
cotherium from the Red Crag of Suffolk and the Eocene of Hordwell. 

To the Tapirs and Palgotheria succeed the Equide (Horses). 
In all modern horses the digits are reduced to a single perfect toe 
on each foot (Fig. 10. 1); but this character does not hold good for 
the allied fossil forms, several of which show a tendency to an 
increased number of toes; but the third is nevertheless always the 
largest. (See the subjoined Woodcut, Fig. 10, giving four examples 
of the Perissodactyle foot, after Marsh.) 


Fic. 10.—Genealogy of the Horse (Equus caballus). 


1. Equus. 2. Hipparion. 3. Anchitheriwn. 4. Orohippus. 
Recent. Pliocene. Miocene. Eocene. 
la, Fore-foot. 2a, Fore-foot. 3a, Fore-foot. 4a, Fore-foot. 


1b, 2b, 3b, 46, Upper Molar tooth of each genus. 


In Table-case 5, and in a part of Pier-case 4, nexi it, are arranged 
the fossil remains of the Horse from the Thames Valley Brick- 
earths ; the raised beach at Brighton; Kent’s Cave, Torquay ; Juvillac 
and Bruniquel, in France; Eschscholtz Bay, Arctic America; Minas. 
Geraes, Brazil; and from Uruguay,in South America. The present 
race of Wild-horses, which exist in such vast herds on the Pampas, 
are not the descendants of the fossil horse of South America, but 
have sprung from those introduced by the Spaniards 850 years ago. 
Prior to the Spanish invasion the natives of America are said to 
have had no knowledge of the horse. 

The three-toed Miocene ancestor of the horse (Hipparion or 
Hippothertum) occurs fossil in the Sewalik Hills in India; at Pikermi, 
in Greece; and in France and Germany; whilst Anchitherium is 
met with in France; at Bembridge, in the Isle of Wight; and in 
Dakota and Nebraska, in North America; and Macrauchenia, from 
the Pleistocene deposits of Buenos Ayres. Remains of two other 
Tertiary genera (Homalodontotheriim and Nesodon) have been dis- 
covered in South America, but their affinities are extremely doubtful. 
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From the Perissodactyle (uneven-toed) division we pass to the cases 
in which are arranged the remains of the Artiodactyle (even-toed) 
hoofed animals. 

In a part of Pier-case 4, and the whole of Pier.case 5 and Table- 
case 6, adjuining, are arranged the fossil remains of the first genus 
of this group, the Hippopotamus, now confined in the living state 
to the shores, rivers, and lakes of Africa, but. once common in 
this country, in the Southern parts of Europe, and in India. The 
series comprises specimens from Malta, Sicily, the Val d’Arno, Italy, 
and from the Sewalik Hills, India. Its remains have also been 
found in the Gower Caves, 8. Wales, Kent’s Cave, Torquay; Kirk- 
dale, and near Leeds, Yorkshire, the Ouse near Bedford ; and many 
remains have been found in the Valley of the Thames in and 
around London. 

The series occupying one side of Table-case 6 represents the 
fossil remains of one species, Hippopotamus Pentland: (Kalc.) obtained 
from the Grottadi Maccagnone, near Palermo in Sicily. So abundant 
were the remains of these animals in the various caverns near 
Palermo that for many years their bones were exported, by ship- 
loads, to England and Marseilles for the manufacture of lamp-black for 
sugar-refining. ‘Two hundred tons were removed from one cave (San 
Ciro) in six months. Dr. Falconer writes that literally tens of thousands 
of two species of Hippopotami have been found fossil in Sicily. He 
points out, that, at the time these animals lived, Sicily was connected 
by land with North Africa, and that Malta and Sicily must have 
been continuous. (See “Falconer’s Paleontological Memoirs,” 1868, 
8vo, Vol. II., pp. 544-553.) 

On the other side of Table-case 6 are placed limb-bones, vertebra, 
and teeth of Hippopotami from the Newer Miocene deposits of the 
Sewalik Hills, India, most of which have been figured in Falconer 
and Cautley’s “ Fauna Antiqua Sivalensis.” 

The Pigs (Suid@) are placed in Table-case No. 7, and comprise 
many examples of the wild boar from Walthamstow and Grays, 
Essex; from Limerick, Ireland; from Oreston; and more ancient 
species from Tuscany and from Pikermi in Greece; also two species, 
Sus hysudricus, aud Sus giganteus, from India, and the Dicotyles 
(Peccary) from Brazil. 

The ancestors of the pigs date back to the Hocene Tertiary. 
Among them may be counted the fossil genera Cheropotamus and 
Anthracotherium (Pier-case 4), Palgocherus, Hyopotamus, all of 
which are old Eocene forms of ruminants, from the Isle of Wight 
and Hampshire coast, and from the Paris Basin, having. wider 
affinities than our modern species, and affording evidence of relation- 
ship with more than one group of Artiodactyles. 

In Pier-case No. 6 is arranged a group of fossil bones and skuils 
of animals belonging to the Rumantia,* a division of the even-toed 
animals, and represented to-day by the Camel, Giraffe, etc. 


* Brom ruminor, I chew the cud. A group of Hoofed Quadrupeds (Ungulata) 
which ruminate or chew the cud. 
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The most prominent form placed in this case is the Sivatherium, 
a huge beast described by Falconer and Cautley from the Newer 
Tertiary deposits of the Sewalik Hills, India. It possessed two pairs 
of horns on its head, two short and simple in front and two larger 
palmated ones behind them. From the persistent character of these 
bony horn-cores we may certainly regard this animal as a gigantic 
four-horned ruminant bearing some resemblance to the living 
Antelope of India. 

The fossil remains of the Camel are so closely related to the 
living species that they cannot readily be distinguished from them. 
They are found in the Sewalik Hills, India. Representatives of the 
South American Llamas and Alpacas are also met with in a fossil 
State. 

In Table-case 8 are arranged the fossil remains of some of the 
earliest-known genera of Ruminants : e.g., Anoplothertum, of which 
six species are represented from the Kocene of the Isle of Wight ; 
Vaucluse and Montmartre in France; Hurythertum from the Eocene 
of Vaucluse; three species of Chalicotherium from Sansan in France, 
from India, and from China; and the Oreodon from the Miocene 
formation of Dakota and Nebraska, in North America. 

In Table-case 84 are placed the Eocene genera, Xtphodon, from 
Vaucluse in France, with Dichodon and Dichobune from the Isle of 
Wight and Hampshire. These early forms of Ruminants differed 
from modern sheep and oxen in having canines and incisor teeth 
in the upper jaw like the Pachyderms (Pigs, Tapirs, Hippo- 
potami, &c.). 

Cavicornta,* or hollow-horned Ruminants (Antelopes and Oxen). 
Pier-case 7 is occupied by a remarkable series of heads and horn- 
cores of fossil Oxen and Antelopes from the Sewalik Hills of India, 
and a smaller series of remains of the Bison from Siberia, Arctic 
America, and from British localities. 

In Pier-case 8 are arranged the fine series of heads and horn-cores 
of the gigantic extinct Ox (Bos primigenius), from Uford, Kssex, and 
from peat-deposits and turbaries of Scotland, &.; also numerous 
heads of Bos longifrons, believed to be the immediate ancestor of our 
existing small Welsh and Scottish cattle. 

Table-case 9 contains a series of heads and other remains: of old 
Indian Antelopes from the later Tertiaries of the Sewalik Hills, 
India. But the most interesting objects in this case are the fossil 
remains of the Ovibos moschatus, the ‘“‘ Musk-Ox,” a denizen of this 
country in Prehistoric times, and whose remains have been found 
fossil, associated with those of the Mammoth, at Maidenhead and at 
Grays, in the Valley of the Thames, and at Slade Green, Kent. The 
Musk-Sheep is still living on the treeless barrens of Arctic America. 
(See Woodcut, Fig. 11.) 


* From cavus, hollow ; and cornu, a horn 3 the ‘‘hollow-horned Ruminants,”’ in 
which the horn consists of a central bony ° horn- core,’ surrounded by a horny 
sheath. 
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Table-case 10 is also occupied by limb-bones and other remains of 
Bovide, mostly from Ilford. 


Fic, 11.—The Musk-Ox (Ovibos moschatus). 


Pier-case 9, and Table-cases 10a and 11.—The Deer-tribe ( Cervide) 
are solid-horned ruminants with bare antlers* (not covered with a 
horny sheath supported on a bony core like the oxen). They are 
well represented both by entire skeletons, in the centre of the 
Gallery, and also by a fine series of detached heads and horns of 
various species of the deer-tribe in and upon the wall-cases. 

In addition to the Fallow Deer, the Roebuck and the Red Deer, 
which still linger on (preserved in our parks and forests), we once pos- 
sessed that King of the Deer-tribe, the Cervus (Megaceros) hibernicus, so 
named from the abundance and perfect preservation of its remains 
met with in the shell-marls, beneath the peat-bogs in Ireland. An 
entire skeleton of the male, with antlers spreading a little over 9 feet 
across,} and of the hornless female stand in the centre of the Gal- 
lery. (See Fig. 12.) Wealso had the true elk (Alces malchis) and 
the Reindeer. ‘Thousands of fragments of the shed antlers of the 
Reindeer have been obtained at Gower, South Wales, from fissures 
in the limestone rock. The broken skulls with the bases of antlers 
attached may also be seen from the cave of Bruniquel, and a fine 
entire antler embedded in stalagmite from Brixham Cave near Tor- 


quay. (See Wall-case 1.) 


The antlers of the deer tribe are shed and renewed annually, increasing in size 
with age, anew ‘‘snag’’ or tine marking each year, being added to the new antler. 
The horns of the oxen are never renewed, but last as long as the animal lives. 

+ Heads and horns of several others are placed on the tops of the adjacent wall- 
cases. Some are of even greater breadth. 
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Fic. 12.—The Gigantic Irish Deer Cervus (Megaceros) hibernicus, from shell-marl beneath 
the peat, Ireland. 


ORDER IX.—CETACEA (Wuatss, ETc.), AND ORDER X.— 
SIRENIA (Manatez, Ducone, Etc.). 


In Wall-cases X. and XIV. at the Hast end of this Gallery, are 
placed the fossil remains of the aquatic mammalia of the order 
SrnENrIA and CuraczEa, represented at the present day by the Dugong 
and Manatee, and by the true Cetaceans, the whales and dolphins. 
The Sirenians are adapted for an aquatic existence; they have a 
powerful tail-fin placed horizontally (not vertically, as in fishes), and 
not supported by bony rays. The hind-limbs are almost or wholly 
wanting; the fore-limbs are modified to form broad swimming paddles 
or “flippers.” In the form of the head they are not unlike the 
walrus-family, but they have no large tusks, and their molar teeth are 
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adapted for crushing vegetable food—those of the Halitherium having 
a resemblance to the molars of Hippopotamus. An interesting series 
of the fossil remains of Halitherium is exhibited from the Miocene 
Tertiary beds of Epplesheim, together with Felsinotherium from the 
Pliocene of Italy ; Rhizoprion from the Middle Tertiaries of France ; 
may be seen in Wall-case X. 

The true Cetacea (see Wall-case 16) are more fish-like in external 
form than any other mammals. The nostrils (which may be single or 
double) are placed at the top of the head, which is generally of dispro- 
portionately large size, and is never separated from the body by any 
distinct external indication of a neck. This family includes the whales, 
the dolphins and porpoises, the sperm-whales, the ziphioid whales and 
the Zeuglodons. In these cases are the vertebrae, teeth and jaws of 
Zeuglodon from S. America, and of Squalodon from the English 
Crag; these animals had double-fanged teeth with conoid crowns. 
Parts of the hard bony rostra of Ziphius. The ear-bones and vertebrae 
of whales, &., may also be seen in Table-cases 11 and 16: many of 
them are from the Suffolk and Antwerp Crags, and frcm the phos- 
phate beds of Charleston, S. Carolina, United States. 


THE PAVILION. 
ORDER XI.—EDENTATA (Storu anp ARMADILIO), 


Upon a stand in the centre of the floor, very near the entrance to 
the Pavilion, at the east end of the main Geological Gallery, is placed 
the cast of the skull and lower jaw, neck-vertebree, fore and hind 
limbs, together with the body-armour of an extinct gigantic Armadillo 
from South America named Glyptodon, the separate bones of which are 
placed in Wall-case No. 12, and in Table-case No. 14, whilst portions 
of the actual armour-plates occupy a stand on the east side of the 
Pavilion. ) 

The specimen from which the cast is taken measured from the 
snout to the end of the armour-plated tail, following the curve of the 
back, 11 feet 6 inches; the tesselated body-shield being 7 feet in 
length and 9 feet across, following the curve at the middle of the 
back. 

These large extinct species differed from the modern Armadillos in 
having no bands, or joints, in their coat of mail, which enable the 
living species, when attacked, to contract the body into the form of a 


ball. Theseven-banded Armadillo is less than afoot in length, but the. 


great Glyptodon was so ponderous and bulky that it could not be over- 
turned, and it only needed to draw up its legs close to its body, so as 
to rest its carapace on the ground, and bend its armour-plated head 
down in front, to be perfectly protected on all sides from the attack of 
any enemy. 

On the stand, in the centre of the Pavilion, is placed the cast of 
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the ‘entire skeleton of the great extinct ‘‘Ground-Sloth” (Mega- 
therium Americanum), the separate original bones of the skeleton, and 
the skull, occupying Wall-case No. 12, and Table-case No. 14. 

This colossal animal measures 18 feet in length, its bones being 
more massive than those of the elephant. The thigh-bone is nearly 


Hepa kage x 


Fic. 13.—Extinct Gigantic Armadillo (Glyptodon clavipes) from South America. 
A, View of entire animal. 8B, Front end of carapace. c, Back view of same. pb and x, 
Upper and under side of skull. r, Section of tail showing caudal vertebre inside the 
bony sheath. 


thrice the thickness of the same bone in the largest of existing 
elephants, the circumference being equal to the entire length. The 
strength of the Megatherium is indicated by the form of the bones, 
with their surfaces, ridges and crests everywhere roughened for the 


Hic. 14.—Lower Jaw of Megatheriu Americanum, showing the chisel-shaped Molar Teeth. 


attachment of powerful muscles and tendons. The bony framework 

of the fore-part of the body is comparatively slender, but the hinder 

quarters display in every part enormous strength and weight com- 

bined, indicating that the animal habitually rested on its Hasna: 
EB 2 
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and powerful tail. Whilst in that position it could freely use its 
strong flexible forearms and the large claws with which its fore-feet 
were provided to break down or uproot the trees upon the leaves and 
succulent branches of which it fed, like its pigmy modern representa- 
tive, the existing tree-sloth, which spends its entire life climbing 
back-downwards among the branches of the trees. 

The jaws are destitute of teeth in front, but there are indications 
that the snout was elongated, and more or less flexible, whilst the 
fore-part of the lower jaw is much prolonged and grooved to give 
support to a long cylindrical, powerful, muscular tongue, aided by 
which the great sloth, like the giraffe, could strip off the small 
branches of the trees which, by its colossal strength, it had uprooted. 

In the Elephants, which subsist on similar food to that of the 
Megatherium—the grinding of the food is effected by molar teeth 
which are replaced by successional ones as the old are worn away. 
In the Giant Ground Sloth only one set of teeth were provided, but 
these by constant upward growth, and continual addition of new 
matter beneath, lasted as long as the animal lived and never needed 
renewal. 

Remains of other allied animals, namely, the Mylodon, the Scelido- 
therium and the Megalonyx, may be seen in Wall-case 12, and in 
‘Table-case No. 14. 

Although so much larger in bulk than their modern representa- 
tive, these huge extinct vegetarians of the New World all belong to 
one family, being classed with the ‘‘ Great Ant-eaters ” in the order 
EpeEntata (or toothless animals), but the ant-eaters are the only ones 
in the class that have no teeth, the others having teeth in the sides 
of their jaws but none in front. 

At the time when these animals lived in the vast wooded regions 
through which the upper waters of the Parana aud Uruguay flowed, the 
lowlands, which now form the extensive “ pampas,” or grassy plains, 
of the La Plata, were probably submerged estuarine, or delta areas, 
over which these great rivers annually deposited the fine sediment 
which they brought down, together with the bodies of Megatheria, 
Mylodons, Glyptodons, &c., drowned during floods in theupper valleys 
where they had their habitat. Hundreds of the fossil remains of these 
huge herbivora have been met with in this pampas formation exposed 
in the beds of the sluggish rivers which now traverse these plains. 


ORDER XII.—MARSUPIALIA (Kancaroo anp Womsat). 


Just as the South American Continent had, in past ages, its 
peculiar group of colossal animals (EpEnrata), represented at the . 
present day by the little banded ‘“ Armadillo” and the “ Tree- 
Sloth,” so the great Island-Continent of Australia had formerly its 
peculiar indigenous fauna, which lived, flourished and died, probably 
before this vast region of the earth had been visited by the human 
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race. Wall-case No. 18, and Table-case No. 15, contain the remains 
of these large extinct animals belonging to the class Marsupratta— 
so called because some of them (e.g. the Kangaroos) were furnished 
with a Marsupium or pouch in which to carry their young after birth 
until they were able to care for themselves;—represented at the 
present day by the Kangaroos. 


Fie. 15.—(a.) Skull of gigantic extinct Kangaroo (D'protodon Australis), from the Newer 
Tertiary Deposits, Australia. 


(s.) A human skull placed beside it, to show comparative size. 


The largest of this ancient family is called Diprotodon (Owen) ; 
the skull alone measures three feet in length, being six times 
as large as the great red kangaroo (Macropus major), its living 
representative. The fore-limbs were longer and the hind-limbs 
shorter in proportion than in the living kangaroo, and its skeleton 
was altogether more robust. 

Other forms have been named by Professor Owen, Sthenurus, 
Protemnodon, and Nototherium. 

Of the Wombat family only a small living representative is known, 
of burrowing habits, found in Tasmania, and on the continent of 
Australia: the extinct forms varied in size from that of a marmot 
to that of a tapir. The largest of these are named Phascolomys 
magnus and P. gigas. 

All these animals were herbivorous, subsisting on grass and roots ; 
‘but one form, remarkably modified from the rest, yet nevertheless of 
the same marsupial class, was a true carnivore (according to Professor 
Owen), and preyed upon these old giant kangaroos and wombats. It 
has been named Thylacolec carnifex. 

All the indigenous animals found in Australia both in the past and 
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also at the present day had peculiar modifications of their skeletons 
characteristic of the class Marsupialia, and none are found out of 
that region of the globe save asingle small family called ‘* Opossums,” 
or Didelphide, found in America. These little animals, with a small 
banded ant-eater (Myrmecobius) ; the Bandicoot (Perameles); with the 
larger Tasmanian devil (Sarcophilus); and the Tasmanian wolf 
(Thylacinus) ; are either insect-eaters or prey upon animals smaller 
than themselves. | 

Most of the remarkable series of remains from Australia were 
obtained from lacustrine and river deposits on Darling Downs, 
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Fie. 16.—Skull of a large extinct Marsupial Carnivore (7hylacoleo carnifex), from the 
Newer Tertiary Deposits, Australia, 


Queensland, associated with estuarine shelis of the genus Melania, 
and from the Wellington Caves, New South Wales. 

The earliest appearance of mammals at present known is in the 
Trias formation, near Stuttgardt in Germany, and in the Rheetic beds 
of Frome, Somerset, in which deposits minute detached teeth of some 
small Marsupial Mammal have been found, whilst in the Oolitic 
Period, when the Purbeck and Stonesfield rocks were formed, many 
of these animals must have lived in this country, for no fewer than 
fourteen genera and twenty-seven species have been founded by Pro- 
fessor Owen and. others upon the minute fossil jaws and teeth which. 
have been obtained from these formations. ‘The fossil jaws of these 
little animals (no bigger than those of a rat or a mouse) may be seen 
in Table-case No. 15, together with others of a similar class from 
Brazil. 
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Fic, 17.—Lower Jaw and Teeth (natural size) of Triconodon mordax, Upper Oolite, Purbeck, 
Dorset. 


Fic. 18.—Lower Jaw and Teeth of Plagiaulax Becclesti (twice natural size), Upper Oolite, | 
Purbeck, Dorset. 


Fic. 19.—Lower Jaw and Teeth of Amphitherium Prevostii (twice natural size), Great Oolite, 
Stonesfield, Oxfordshire. 


(Natural Size.) 
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Fic. 20.—Lower Jaw and Teeth of Phascolotherium Buckland, from the Great Oolite, 
Stonesfield, Oxfordshire. 
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CLASS 2.—AVES (Bixps). 


It had generally been accepted that the most ancient type of 
birds known were the great wingless running birds, such as the 
Ostrich, Rhea, Emeu, Cassowary, and Apteryx, and no doubt these 
may have a very high antiquity,—especially so, if the bird-like tracks 
met with in the Triassic sandstone of the Connecticut Valley, in the 
United States, were made by a feathered biped,—but the oldest fossil 
bird at present discovered is to be seen in Table-case No. 18, in this 
Room, and named Archeopteryx macrura (Owen). (See Fig. 21.) 
This remarkable long-tailed bird was obtained from the lithographic 
stone quarries of Solenhofen in Bavaria, a rock of the Oolitic forma- 
tion. The stone is so fine-grained that besides the bones of the 
wings, the furculum, or ‘‘ merry thought,”’ the pelvis, the legs and the 
tail, we have actually casts or impressions on the stone (made when it. 
was as yet only soft mud) of all the feathers of the wings and of the 
tail. The leg-bone and foot are similar to that of a modern bird, 
but the tail is elongated like that of a rat, or of a lizard, with a pair 
of feathers springing from each joint, a character not to be found 
in any living bird. Quite recently another example has been ob- 
tained from the same locality, and is now preserved in the Berlin 
Museum. A photograph of this specimen is placed near the original 
fossil. 

Here is also exhibited a series of bones of another bird named 
Palgornis Clifiti, from the Wealden formation of Tilgate Forest, and 
26 casts of bones of Hesperornis regalis, a large bird with teeth, 
measuring nearly six feet from the extremity of the bill to the end of 
the toes. In habit it resembled the Loons and Grebes of the present 
day, but was incapable of flight, and had no visible wings. Its legs 
and feet were very powerful and admirably adapted for swimming. 
The teeth of Hesperornis were numerous and implanted in grooves, 
but the extremity of the bill seems to have been protected by a horny 
sheath, as in recent birds. These bird-remains were discovered in 

xe Middle Cretaceous beds of Kansas, U.S., N. America, by Profes-. 
sor O. C. Marsh, F.G.S., by whom the series of casts were presented. 
The originals are preserved in Yale College Museum, New Haven, 
Connecticut, United States. 

The next oldest birds whose remains are preserved in this case are 
from the London Clay of the Isle of Sheppey (Lower Eocene). 

One of these, Dasornis londiniensis, represented by a single imper- 
fect skull, was as large as an Ostrich, and probably closely related to 
that bird. Another (Argillornis longipennis) rivalled the Albatross in 


size. A third (Odontopteryx toliapicus) had a powerfully serrated - 


bill, well adapted for seizing its fishy prey. 


The list of Eocene Tertiary birds is completed by the remains of 


Paleortyx Hofmanni, from the Kocene of Montmartre, Paris. 
The remains of Birds are rather more numerous in the Miocene and 
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, Owen), from the Lithographic 


(Archeopteryx macrura 
Stone, Solenhofen, Bavaria. 


| Fig. 21.—The Long-tailed Fossil Bird 
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Newer Tertiary deposits, though never abundant. Perhaps the most 
interesting are the bones of a fossil Ostrich (Struthio astaticus), found 
in the Newer Miocene of the Sewalik Hills, India, showing the once 
far wider geographical range of this great running bird. The same 
deposit has yielded remains of a huge Crane (Argala Falconeri). 
Here are also numerous remains of the Pelican, from Steinheim, in 
Bavaria, and impressions of feathers from the Brown Coal of Bonn, 
on the Rhine. But the largest assemblage of Miocene birds is from 
Allier, in France, from which some 69 species have been obtained and 
described by Professor A. Milne Edwards. 

Table-case No. 12 is chiefly occupied with remains of the extinct 
birds of New Zealand and Australia; comprising casts of bones of a 
huge eagle (Harpagornis Moorit), a gigantic goose (Cnemiornis), and a 
Rail (Notornis). 

The Dromiornis, a large bird, like the Ostrich, is found fossil in 
caves in Australia. 

In a glass case between the windows on the South side of the 


Fic. 22.—Skull of Odontopteryx toliapicus (Owen), a bird from the London Clay of Sheppey, 
with serrated mandibles ; probably a fish-eating bird, like the Merganser. 


Pavilion are placed portions of the leg-bones and two eggs of an 
extinct wingless bird, named Zpyornis (probably larger than an 
Ostrich), found in a very modern formation in the Island of Mada- 
gascar. The egg of this bird measures 3 feet in its longest circum- 
ference and 2 feet 6 inches in girth, and its liquid contents equal a 
little more than 2 gallons. They are much larger in size than the 
eggs of the Dinornis, which are exhibited in the case on the Kast side 
of this Room. 

Wall-case 11, and the rest of Table-case 12, are occupied with re- 
mains of the great extinct wingless bird the ‘‘ Moa,” or Dinornis, 
from the Island of New Zealand. aaNe 

Judging from the vast number of remains of this bird, found both 
in the South and North Island, and also from the fact of the extra- 
ordinary diversity in size which their remains exhibit—the Dinornis 
must have enjoyed for hundreds of years complete immunity from 
the attacks both of man and wild beasts. Professor Owen has de- 
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scribed no fewer than 18 species of these extinct running birds, vary- 
ing in size from 3 to upwards of 10 feet in height. 


padiZ | Elz 


Fic. 23.—a, Skeleton of the ‘‘ Elephant-footed Moa,” Dinornis elephantopus (Owen), from 
New Zealand. ps, Leg-bones of Dinornis giganteus (Owen), one of the largest of the 
extinct Wingless ‘Birds of New Zealand. 


The ancient Maoris, when they landed, no doubt feasted on these 
huge birds as long as any remained, and their extermination probably 
only dates back to a little before these Islands were thrice visited by 
Captain Cook, 1769-1778. Their charred bones and egg-shells have 
been noticed by the Honourable Walter Mantell, mixed with char- 
coal where the native ovens and fires were formerly made; and their 
eggs are said to have been found in Maori graves. 

In July of the present year (1882), the Trustees obtained from a 
fissure-cave in Otago, New Zealand, the head, neck, and two legs and 
feet of a “‘ Moa” (Dinornis didinus), having the skin still preserved 
in a dried state covering the bones, and some few feathers of a reddish 
hue still preserved on the leg. The tracheal rings of the windpipe 
may also still be seen in situ, ‘and the sclerotic plates of the eye and 
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the sheaths of the claws. One foot also shows the hind-claw of the 
bird (not positively known before) still attached to the foot. | 

Three nearly entire skeletons of Dinornis are placed in cases, one 
(Fig. 22) in front of the window on the East side, and two on the 
South side against the wall of this Room, the tallest being over 10 
feet in height and the smallest only 8 feet. 


GaLuery “D.” Crass 3.—REPTILIA. 


Quitting the S.E. Gallery, near its eastern end, we pass by a passage 
ae Gallery ‘“‘D,” which runs parallel with the former on its northern 
side. 

This Gallery is devoted to the exhibition of the remains of fossil 
Reptilia, a class which includes the Tortoises and Turtles, Snakes, 
Lizards, Crocodiles, and a large number of extinct forms, the exact 
zoological position of many of which we can only judge by analogy. 
Like the Mammalia, the Reptilian class lived both on land and in the 
water; some being evidently fitted for terrestrial locomotion by 
their well-developed legs ; others, as shown by their paddle-shaped 


Fic. 24.—Restoration of Rhainphorhynchus phyllurus (Marsh), one-seventh natural size, 
from the Lithographic Stone, Solenhofen, Bavaria. 


limb-bones, must have passed their entire existence in the water. 
One group, now extinct, possessed, like the Bats and the Birds, th 
power of flight. | 
In Wall-case 1, and in Table-cases 1 and 2, are placed the fossil 
remains of this last-named group of “ Flying Lizards” or Pterodac- 
tyles. These animals had the centra of the vertebree hollow in front; 
they possessed a broad sternum or ‘‘breast-bone,”’ with a median ridge 
or keel, similar to that of birds; the jaws were usually armed with 
teeth fixed in sockets.* The fore-limb had a short humerus, a long 


* A remarkable genus of Pterodactyles has lately been discovered and described by 
Prof. Marsh in North America, and named Péteranodon ; they were wholly destitute 
of teeth, and probably bad their jaws encased in horny beaks like birds. 
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radius and ulna, and one of the fingers of the hand was enormously 
elongated to give support to the wing-membrane, which was attached 
to the sides of the body, arm and hand, and also to the hind-limb 
and tail, which in some genera (as in Rhamphorhynchus) was greatly 
elongated and stiffened with slender ossified fibres. The other fingers 
of the hand were free and furnished with claws. ‘The wing-membrane 
appears to have resembled that of the Bat, being destitute of feathers. 
The bones were pneumatic (i.e. filled with large air-cavities), the walls 


Fic. 25.—Skeleton of Flying Lizard (Pterodactylus crassirostris), from the Lithographic 
Stone, Solenhofen, Bavaria. 


of the bones being very thin and compact, thus combining strength 
and lightness. 

Numerous remains of nearly perfect Pterodactyles, both with long 
and short tails, and varying greatly in size, have been obtained from 


‘i the Solenhofen Limestone in Bavaria—vthers occur in the Great 
- Oolite at Stonesfield, near Oxford; and in the Lias formation, Lyme 


Regis, Dorset. The most remarkable of these English examples is 
the Dimorphodon macronyx from the Lias of Lyme, which had a 


large head, the jaws armed with lancet-shaped teeth, a long tail and 


well-developed wings. The skull was 8 inches in length and the 
expanse of the wings about 4 feet. (Owen.) 
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The Flying Lizards of the Chalk and Greensand, however, 
attained a far larger size—but their remains are all very frag- 
mentary. For example, some detached vertebre of the’ neck of 
one species have been found in the Cambridge Greensand, measuring 
2 inches in length, and portions of humeri3 inches broad. Such bones 
give evidence of a flying lizard having probably an expanse of wings 
of from 18 to 20 feet. ‘The Pterodactyles of the Chalk of Kent were 
nearly if not quite as large. ‘These singular flying reptiles do not 
appear to have lived longer than the period of time represented by the 
deposition of the strata from the Lias formation to the Chalk. They 
are now entirely extinct. 

In this case (1) are also placed the remains of the great aquatic 
Lizard-like reptile which once inhabited the shores of the sea in 
which the Uppermost Chalk, or Maestricht beds were deposited, 
and known as the Mosasaurus, whose powerful jaws, armed with 
great grooved, recurved, conical teeth, have been obtained from St. 
Peter’s Mount, near Maestricht, and (under the name of Leiodon) 
from the Chalk of Norfolk and Kent. Remains of over forty species 
of this tribe have been found in the Cretaceous rocks of New Jersey, 


Fic. 26.—a, The Skull, and g, Tail-sheath, of the great Horned Lizard (Megalania prisca, 
Owen), from the Newer Tertiary deposits of Australia. 


Kansas, &c., in North America. One of these, the Mosasaurus prin- 
ceps, is computed to have been 75 to 80 feet long. The body was 
covered with small overlapping bony plates. The paddles, which were 
four in number, each with five digits, had a remarkable resemblance 
to the ‘‘ flippers” of a whale. 

Here are also placed the remains of a great extinct land-lizard 
(Megalania prisca, Owen) from Australia, 14 feet, or even more, 
in length, with nine horn-like prominences on its skull, which 
measured 1 foot 10} inches in breadth. The skull, at first glance, 
looks like that of some flat-headed form of Ox; but the bones are 
altogether dissimilar, and the jaws are without teeth. It was prob- 
ably a vegetable-feeder, like its pigmy living representative (Moloch 
horridus), also from Australia, which has horny prominences on its 
skull, but the entire length of this little lizard is only 7 inches. 

Since the two papers by Professor Owen (Phil. Trans. for 1858 
and 1880) on this curious and huge lizard have appeared, a further 
portion of its remains have been sent over, showing that it possessed 
a tail encased in a horny sheath (see Fig. 26, B), so like the 
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armour-plated tail of the great extinct non-banded Armadillo (Glypto- 
don) from South America, that had the tail arrived before the head 
and vertebre had been received, it might well have been cited to prove 
the former existence of the Glyptodon in Australia... Other fossil 
remains of. Lacertilia occupy 'Table-cases 2 and 3. 

OpHipia (Serpents ).—These are rarely met with in a fossil state, but 
a few such remains have been obtained from the Tertiary rocks: one 
of these, the Palgophis toliapicus, has been obtained from the London 
Clay of Sheppey; others are recorded from the Miocene of Giningenf 
and the Lignites of Bonn-on-the-Rhine. (See Table-case 6.) 

The Crocopinta (which are placed in Wall-case 2, and in Table- 
cases 3-6) had the body covered with a thick layer of oblong bony 
plates or scutes, pitted on the surface, and covered with a horny 
substance. They have a single row of teeth in distinct sockets, 
which are continually being renewed from below; the joints of the 
backbone in these reptiles are either cup-shaped or concave at both 
ends, as in Telcosaurus ; or concave in front and convex behind, as in 
the Crocodile from Sheppey, and in all living Crocodiles. Professor 
Owen has constituted two groups, based on these modifications of the 
backbone. Of the earliest of these Crocodilian reptiles one is named 
Belodon, having long and pointed slightly-curved teeth, longitudinally 
grooved, and with elongated jaws like the modern Gavials: the other, 
named Stagonolepis, resembled the existing Caimans, but with an elon- 
gated skull like the Gavials; the body was covered by bony scutes. 
Both these reptiles are from the Trias, the latter from Elgin, Scot- 
land; the former from Stuttgart, Germany. In the Oolitic and 
Liassic series the old type of long and slender-jawed Teleosaurs and 
Steneosaurs with strong bony scutes was abundantly represented. 

From the Purbeck beds of Dorset we have a true Crocodilian, the 
Gomiopholis ; and a dwarf species, Theriosuchus pusillus, Owen. 

A large Crocodile has been obtained from the Eocene Tertiary of 
the Isle of Wight and from Hordwell, Hampshire ; and remains of 
many species of Alligators, Crocodiles and Gavials, from the Tertiary 
rocks of India, may be seen in this case. 

The Drinosavria, Land-Reptiles. (Wall-cases 3, 4, and 5, and 
Table-cases 7—-12).—This remarkable group of huge terrestrial 
reptiles is quite extinct. In some of them there appear to have 
been bony dorsal plates and spines present, others were without 
such defences. Most of these animals had flat or biconcave centra to 
their vertebrae, a few of the anterior vertebre had hollow cups behind. 
ae pairs of limbs were always present, furnished with strong-clawed 

igits. 

They were probably to some extent amphibious in their habits, but 
their limbs were well fitted for progression on the land. 

The skeleton of asmall Dinosaurian reptile, of which a beautiful cast 
_ may be seen in Table-case 3, the original being preserved at Munich, 
named Compsognathus longipes, has been found entirein the Lithographic 
stone of Solenhofen, and from the relative proportions of its limbs we 
cannot but conclude that it must have “hopped, or walked in an erect 
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or semi-erect position,* after the manner of a bird, to which its long 
neck, slight head, and small anterior limbs must have given it an 
extraordinary resemblance ’’ (Huxley). 

“‘ Mantell’s Iguanodon.”—The slab in the centre of Case 8 contains 
a great portion of the skeleton of a young individual of [guanodon 
Mantelli from Bensted’s Kentish Rag quarry at Maidstone. This is 
one of the largest of the great extinct land-reptiles, some of which 
certainly rivalled the elephant in bulk.t 

The femur (thigh bone) alone measured 4 to 5 feet inlength. The 


fore-limbs were very short, so that it is almost certain that it did not 


make use of them for progression on the ground, but supported itself 
habitually in an upright position by the aid of its long and powerful 
tail, after the manner of a kangaroo. 

This great reptile was a vegetarian in its diet, as is proved by its 


Fic. 27.—a, Front view; B, Side view of Tooth of Jguanodon (natural size), Wealden, 
Isle of Wight. 


teeth, which correspond with those of the living and vegetable-feeding 
Iguana of 8. America. 

Their fossil teeth are not unfrequently found worn down at the 
crown, like the grinders of an elephant. ‘They were implanted in 
distinct sockets, and a succession of teeth always growing up from 
beneath, replaced the worn-down stumps. The teeth are curved and 
leaf-shaped in form, and the edges are elegantly serrated, a character 
peculiar to all the vegetable-feeding Dinosaurs, such as Acanthopholis, 
Scelidosaurus, and the South African genera, Anthodon and Nytho- 
saurus. (See Woodcut, Fig. 27.) | 

In the centre of Wall-case No. 4 is placed the great block of 


* Or like a Jerboa 

+ As many as twenty-four of these huge reptilia were recently obtained from 
the Wealden of Belgium, and an almost complete skeleton has been put together 
in the Brussels Museum, proving it to have been more than 30 feet in length. 
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septarium from the Kimmeridge clay of Swindon, Wilts, containing 
the femur, pelvis, anda large portion of the skeleton of another huge 
Dinosaur,* named Omosaurus armatus by Prof. Owen. 

The femur is over 4 feet in length, and the humerus nearly 3 feet 
and enormously broad. ‘The bones of the fore-limb and many of the 
vertebrae of Omosaurus were found in the clay near the chief mass. 

Numerous other fine Dinosaurian remains are to be seen in these 
cases. As we do not know the teeth of many of these huge reptiles, 
we cannot speak positively as to their habits; but it is certain 
that from the Trias to the Chalk two groups have existed, side by 
side, one having a carnivorous dentition, and the other being her- 
bivorous, The Teratosaurus of the Trias of Stuttgart and the 
Lycosaurus and Cynodraco from the Cape; the Megalosaurus of the 
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ale 98.—Profile of Cranium and Lower Jaw of Megalosaurus, restored in outline (after 
Professor Phillips), from the Oolite. 


Oolitic and Wealden strata were all carnivores. But of Pola- 
canthus, Omosaurus (Wall-case No. 4), Hyleosaurus (Wall-case 
No. 5), and Cetiosaurus+ we have no direct dental evidence. No 
doubt, as amongst the Mammalia at the present day, the majority were 
vegetable-feeders, and the minority were predaceous in habit. 

In Table-case No. 12 are placed two nearly entire skeletons of a 
small, but very remarkable amphibious reptile, named Neusticosaurus 
pusillus, from the Trias near Stuttgart, Germany; having affinities 
with both the terrestrial and marine lizards. In the long neck and form 
of the fore-limb this reptile approaches Plesiosawrus ; in the hind- 
jimb it presents affinities with the earliest of the fossil Crocodiles. 

In Wall-case No. 9, and Table-cases 23 and 24, are placed the 


* This specimen forms a lasting monument to the rare scientific ability of 
Mr. William Davies, F.G.S., Assistant in the Department of Geology, under whose 
direction it was exhumed, and was, with the aid of the skilful mason, Mr. Barlow, 
developed from its shapeless and intractable matrix. 

+ A single tooth has been found in the same quarry at Enslow Bridge near 
Oxford, from which the bones of Cetiosaur us were obtained ; it is like that of 
Tguanodon, 
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series of remains of reptilia from the Trias of S. Africa referred by 
Prof. Owen to the genera Lycosaurus, Ptychognathus, Oudenodon, 
Endothiodon, &c. 

CHEtonta.—In Wall-cases 6 and 7, and in Table-cases 17, 18, 19, 
and 20, are placed the fossil remains of the order CHELonra, in which 
are included Tortoises and Turtles, a group of reptiles in which the 
backbone and ribs are immovable, being combined with the external 
coat of bony plates, closely soldered together, enclosing the entire body 
of the animal. This box-like envelope is covered with leathery skin or 
horny plates; one kind of which is called ‘“ tortoise shell,” and is made 
into combs, &c. The bones of the skull (except the lower jaw and 
the hyoid bones) are also consolidated. They have no teeth, but the 
jaws being encased in a horny beak, the sharp edge serves instead 
for dividing the food. 

The Chelonians are found living at the present day on land, in 
fresh water, and in the sea; they are all oviparous, depositing their 
eggs in the sand, to be hatched by the warmth of the sun. Some 
recent Turtle’s eggs from Ascension, cemented together and 
fossilized in shell-sand by deposition of lime, produced by evapora- 
tion of sea-water, are placed in 'Table-case No. 18. 

Some of the old gigantic land-tortoises (of which a few only survive) 
inhabited Mauritius and other islands of the Indian Ocean and the 
Galapagos Islands in the Pacific. Like the Dodo, they have been 
gradually exterminated by the hand of man. The largest of the fossil 
forms (a restored cast of whicn is placed on a stand at the west-end 
of this gallery) is the Colossochelys atlas from the Sewahk Hills of 
India. ‘The detached fragments (vowchers for the size of this great 
carapace) are placed in the adjacent Wall-case (7). These old land- 
tortoises, so remarkable for the magnitude they attained, had ex- 
tremely long necks and small heads; they were all vegetable-feeders 
and quite harmless. 

Several smaller species of Chelonians are also to be seen in this case 
from the same Indian locality. 

In Wall-Case 6 are placed the remains of the great Chelone 
Hoffmanni from the Chalk of Maestricht; the Chelone gigas, 
Owen, whose head and some other parts are exhibited here, from 
the London clay of Sheppey, was even larger. These were true 
marine turtles, related to the ‘‘ Loggerhead” Turtle of the present 
day. 

One small species of Hmys, or Marsh Tortoise, was formerly an 
inhabitant of this country, and its remains have been found fossil in 
Norfolk. | 

The oldest Chelonians we know are found fossil in the Great 
Oolite formation, but judging from certain footprints in the Triassie 
sandstones, they may have existed at even an earlier date. 

In Wall-case 10, and in Table-case No. 16, are placed the remains 
of one of our largest marine reptiles, the Pliosaurus, found fossil in 
the Kimmeridge clay near Kly, and also in Dorsetshire. We have 
no entire skeleton of this animal, but a single swimming-paddle 
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measured 7 feet in length; its jaw was 6 feet long, and one of its 
teeth was 15 inches in length. It had a shorter neck than the 
Plesiosawrus, but was probably less fish-like in aspect than Ichthyo- 
saurus, which latter reptile it outrivalled in point of size. 

In Wall-case 11, andin Table-case No. 15, are arranged the extinct 
group of marine reptiles, the PLestosauria. (See Woodcut, Fig. 29.) 
They are distinguished at once by the great development of the neck, 
which is composed of numerous vertebree. The head is compara- 
tively small in size; the orbits were large; the limbs were shaped 
externally like the flippers of a whale, and made up of 5 fingers, com- 
posed of numerous phalanges. The jaws were armed with many simple 
pointed teeth inserted in distinct sockets. The most complete examples 
are the Plesiosaurus Hawkinsiw, the Pl. robustus, the Pl. laticeps, 
all in Case 11; and the cast of the great Pl. Crampton (on the wall 
of the passage leading to the S.E. gallery), which is 22’ 0” in length 
and 14’ 0” in breadth, measuring across its expanded paddles. 

Most of these old Marine-Lizards, both the long and the short- 

necked forms, were obtained from the Lias of Street, Somersetshire, 
Lyme Regis, Dorsetshire, Barrow-on-Soar, Leicestershire, and 
Whitby, in Yorkshire. 
- Wall-case 12, and Table-cases Nos. 18 and 14, IcuHruyosaurta, 
* Wish-Lizards.”—These great marine reptiles had very short necks 
(see Woodcut, Fig. 30), probably not visible at all externally; the 
vertebree were numerous and deeply biconcave; the skull had very 
large orbits, and the eyes were surrounded by a ring of broad bony 
(sclerotic) plates. The jaws were elongated, and armed with powerful 
teeth implanted in distinct sockets. The fore and hind limbs were 
converted into fin-like organs, composed of short polygonal bones, 
arranged in five closely approximated rows, ue aupernniaerary rows 
of marginal ossicles added. 

The largest entire Ichthyosaurus is from ie Regis, and measures 
22 feet in length and 8 feet across the expanded paddles; but detached 
heads and parts of skeletons prove that they often attained a far 
larger size than this. 

In some of the Ichthyosaurs the jaws are prolonged into a long and. 
slender rostrum ; others have short and robust heads, and jaws armed 
with large teeth. 

These old marine lizards must have exercised the same repressive 
action over the teeming animal population of the old Liassic seas that 
the sharks do in our seas at the present day. Their distribution is 
similar to that of Pleszosaurus. 

In Wall-case No. 9, is arranged a further series of S. African 
reptilia belonging to the division ANomoDoNTIA (Owen), ones as Dicy- 
nodon, &C. 


CLASS 4.—AMPHIBIA. 


In Wall-case No. 8, and in Table-cases Nos. 21 and 22, are placed 
the fossil AmpHibra (Frogs, Toads, Newts, and Salamanders).—These 
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animals are distinguished from true reptiles by the fact that the young 
undergo certain metamorphoses after leaving the egg. In this stage 
of their existence they breathe by external gills; these gills are 
occasionally retained along with internal lungs in the adult animal. 
The limbs are sometimes all absent, or one pair may be wanting. 
When present, they have the same bones as in the higher animals ; 
they are never converted into fins. ‘There are never more than two 
vertebre coalesced to form the sacrum. ‘The centrum of the backbone 
is sometimes found to be unossified, forming a mere ring of bone, the 


Fic. 31.—The great Fossil Salamander from Giningen (Cryptobranchus hono-diluvii-testis), 
Scheuchzer, sp. 


interior being gelatinous. This form of backbone is called ‘‘ Noto- 
chordal,” and is characteristic of the oldest reptilia belonging to 
this group met with fossil in the Coal Measures, such as the 
Anthracosaurus, Archegosaurus, and the Triassic Labyrinthodon. 

The Salamanders are represented by the great fossil form from the 
Miocene of Giningen (see Table-case 21), which, when first discovered, 
in 1726, was described by Scheuchzer as “‘ homo-dilwvii-testis,”’ the 
man who witnessed the Deluge! 

The tail-less Batrachia, or frogs and toads (Table-case 21), have 
been found fossil in the same freshwater deposit, and also in the 
Brown Coal of Bonn-on-the-Rhine. 


GALLERIES RUNNING NORTH FROM THE REPTILIAN 
GALLERY. 


There are seven Galleries running at right angles to the Reptilian 
Gallery, about 140 feet in length; three of which are forty feet in 
breadth, and four are of half that width. No.1 is occupied by the 
Library. 


CLASS 5.—PISCES (fF isues). 


The first wide Gallery (A) is devoted to the exhibition of the Fossil 
Fishes, and contains thirty-two Table-cases, and about 260 feet linear 
of Wall-cases. 

Here are exhibited the finest collection of Fossil Fishes ever 
brought together in any museum. This class was always well repre- 
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sented in this Museum, but it has lately received two splendid 
additions by the acquisition of the famous collection of the Harl of 
Enniskillen, from Florence Court, Ireland; and that of the late Sir 
Philip de Malpas Grey-Egerton, Bart., M.P. (Trustee of the British 
Museum), of Oulton Park, Tarporley, Cheshire ; both obtained within 
the present year (1882). 

The incorporation of these large collections, and the introduction 
of twelve additional Table-cases into this Gallery, prevents a detailed 
account of its contents being given at present. A full descriptior 
will shortly be issued in a subsequent Edition of the Guide. 

This terminates the series of Vertebrate fossils, and in the next 
Gallery we commence with the InverTEBRATA (animals without a 
backbone)—such as Cuttlefishes, Snails, Oysters, Insects, Crabs and 
Lobsters, Worms, Sea-urchins, Corals, -&c. 


INVERTEBRATE ANIMALS. 
Division A. Moxrusca (soft-bodied animals). 


Class 1.—CEPHALOPODA. 


Narrow Gallery No. 2 has just been fitted up with Wall-cases, and 
sixteen Table-cases for the display of the fossil CepHaLopopa,™ being 
the first section of the Invertebrate animals and the highest division 
of the Molluscan Class. 

The animals of this class are all marine, and are provided with 
long feelers or tentacles (sometimes called feet) attached to the head 
around the mouth, whence the name Cephalopoda, or ‘“ head-footed,” 
is derived. Here are placed the fossil representatives of the 
existing Octopus, and the Squids and Cuttlefishes, the delicate Paper 
Nautilus and Spirula, also the Pearly Nautilus. These are divided 
into two great groups, the Dibranchiata, or two-gilled, and the 
Tetrabranchiata, or four-gilled Cephalopods. 

The first of these includes the most active free-swimming forms to 
which all the living genera belong, save one solitary survivor, ‘“ the 
Pearly Nautilus.” 

Most of them have a delicate internal shell, often quite minute or 
rudimentary, as in Octopus, or divided into chambers by septa or 
partitions, as in Spirula. : 

The delicate shells of Spirulirostra, Beloptera, &c., occur in the 
Miocene and Eocene Strata. Impressions of ‘‘Squids ” showing the 
soft parts of the body, the arms, and the “ink-bag” are found in the 
Chalk of the Lebanon, Syria; the Oxford Clay of Wiltshire; the 
Solenhofen Limestone of Bavaria; and the Lias of Lyme Regis, &c. 

The ‘“‘ Belemnite,’’ so common a fossilin the Cretaceous and Oolitic 
rocks, is only the shelly extremity or “‘ guard” (like the tip of a spear, 
or dart, without barbs), forming part of the internal shell of an extinct 


* From xedadz, head, and zrovs, rodus, a foot ; hence ‘‘ head-footed.” 
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kind of Squid, or Cuttlefish, which, when perfect, had a chambered 
upper portion to its shell (called the ‘‘ phragmocone’’), ard a pearly 
extension beyond (called the pro-ostracum). Some nearly perfect 
examples have been found in the Lias and Oxford Clay (see Table- 
cases). ‘The arms were provided with hooklets as well as suckers for 
holding fast its prey, and each animal had an ink-bag that secreted 
an inky fluid (known as Sepia, and used as a pigment by artists), 
which could be ejected into the water at pleasure, so as to conceal the 
animal’s retreat by a cloud of inky blackness. 

They all had strong horny or shelly mandibles, resembling a 
parrot’s beak ; these are frequently met with in a fossil state. 

By far the largest proportion of the fossil forms, however, belong 
to the ‘letrabranchiate, or four-gilled division, represented at the 
present day by the ‘‘ Pearly Nautilus’? of the Indian Ocean. These 
were less active forms than the Squids and Cuttleflshes ; and instead 
of having, like them, an internal shell, they had a strong external one 
with a pearly lining, in the large body-chamber of which the soft 
parts of the animal were enclosed. The rest of the shell is divided 
by septa, or partitions, into a series of chambers usually filled with 
fluid, through which a tube passes called the “‘ siphuncle.”’ 

All the beautiful and varied forms of Turrilites, Baculites, Ammon- 
ites, Ceratites, Gontatites, Orthoceratites, &e., belong to this great 
division of the Cephalopoda. 

The shells of the Pearly Nautilus have been obtained in large 
numbers from the London Clay of Highgate, Hampstead, and the 
Isle of Sheppey; the Ammonites in infinite variety of pattern occur 
from the close of the Cretaceous period to the base of the Secondary 
rocks; the Ceratites in the Trias, and the Goniatites in the Carbon- 
iferous formations, being only modifications of the shells of the same 
family. 

The older forms chiefly belong to the straight Orthoceratites, 
having shells like a Nautilus uncurled and straightened out, or to. 
curious forms, having various degrees of curvature in the shell, 
between the straight Orthoceras and the involute Nautilus and 
Ammonite. These variations are also found in many genera of 
Cephalopod Shells of the Chalk period. A fuller description of the 
contents of this Gallery will be given in a new Edition of the Guide 
as soon as the Wall-cases are arranged, but they are not yet available 
for the reception of specimens. 

Class 2. Prgropopa (wing-shells).—A single Table-case is devoted 
to this curious division of Mollusca, represented at the present day 
by small oceanic animals, whose entire life is passed in the open sea 
far away from any land, swimming by means of two wing-like 
appendages, one on each side of the head). ‘The Pteropods had 
their representatives far back in past geological time. 

In the Miocene beds of Bordeaux, ‘Dax, “Turin, Sicily, and in the 
Suffolk Crag, small delicate shells occur, like existing genera, such as 
Hyalea, Vaginella, Cuvieria; whilst in the Carboniferous, Devonian, 
and Silurian many soecies are met with, as Conularia, Hyolithes, 
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(Theea), &c., which attained a large size compared with the minute 
shells of living members of this class. 

Gat.tery B.—The second of the wide Galleries has thirty-two 
Table-cases and Wall-cases corresponding with Gallery A. In it are 
placed the remaining groups of the Mollusca, viz., the Gasteropoda, 
the Lamellibranchiata, and the Brachiopoda. It also contains the 
Polyzoa, the Insecta and Crustacea, the Annelida and Kehinodermata. 


Class 3. GasTeRopopA (Snails, Whelks, &c.). 


Class 4. LAaMELLIBRANCHIATA (Oysters, Cockles, &c.). 


The fossil shells of the above groups occupy the whole of the West 
or left side of this Gallery and a small portion of the Kast or right 
side. Wall-cases 1-9 contain the Foreign Mollusca, and Table-cases 
89-104 the British specimens of the same group. ‘I'he Gasteropods, 
or Univalves, are placed first in each case, and the Lamellibranchis, or 
Bivalves, follow them. The whole series are subordinately arranged 
in Stratigraphical series, commencing with the mest recent deposits, 
such as the Peat, Raised-Beaches, Glacial-deposits, and going back 
in time to the Silurian and Cambrian periods. 

Attention is drawn to the fine series of Mollusca fom the French, 
Italian, and English Tertiary strata, particularly to M. Deshayes’s 
beautiful collection of shells from the Hocene strata of the Paris 
Basin (Wall-cases Nos. 3 and 4), and the Miocene of Bordeaux 
(Wall-cases Nos. 1, 2, and 3). ‘To our own Hocene shells from High- 
gate, Bracklesham, Barton, and the Isle of Wight (see Table-cases 
Nos. 100,101). This Molluscan fauna of the South-east of Kngland 
indicates the former existence of a much warmer climate in Britain 
than we now experience. For such genera as Nautilus, Conus, 
Voluta, Cyprea, and Pleurotoma, then so abundant, do uot now live 
on our coasts, but must be sought for in subtropical seas. 

On the West wall, between Wall-cases 6 and 7, is placed a fine slab 
of ‘* Petworth Marble, "entirely composed of the shells of a fresh- 
water snail (Paludina). The elegant columns of the Temple 
Church, Fleet Street, are made of this same marble from the Weald 
of Sussex. 

In Wall-cases 5 and 6 are placed the curious shells called Hippu- 
rites, allied to the existing Chamas. They probably lived clustered 
in Coral. reefs like their ‘modern representatives. ‘They are seldom 
met with in the Cretaceous rocks of this country, but the *‘ Hippurite 
limestone ” is largely developed on the Continent, in France, Spain, 
and Italy ; it also occurs in the Hast and West Indies. 

Among the Oolitic and Cretaceous Mollusca may be noticed the 
shells of three genera, rarely obtained living in the seas of to-day, 
namely, Pleurotomaria (‘Table-case 98 and Wall-case 7), Pholadomya 
and Trigonia (Table-cases 92-98). Only four recent specimens 
of Pleurotomaria have been obtained, one of which realized the 
sum of £25. A single living species of Pholadomya is known from 
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the West Indies; whilst Trigonia only occurs in the seas of 
Australia. 

Class V. Bracutopopa (‘ Lamp-shells,” ex. Terebratula).—-The 
British collection of Brachiopods or ‘‘ Lamp-shells”’ occupy Table- 
cases 86, 87, and 88. The Tertiary, Cretaceous, Oolitic, Carbon- 
iferous, and Devonian forms being well represented, also those of the 
Upper Silurian strata. 

The foreign species occupy Wall-cases 10 and 11. The Brachio- 
poda have received special attention from Mr. Thomas Davidson, 
LL.D., F.R.S., who has devoted his whole life to the study, illus- 
tration, and description of this class of the Mollusca. Many of the 
specimens figured by him may be seen in the collection. 

Ciass VI. Potyzoa (Sea-mats and horny Corallines).—These 
elegant organisms, so frequently found upon the sea-shore, and often 
confounded with sea-weeds (Alge), are really the horny or calcareous 
composite habitations of numerous distinct but similar microscopic 
zodids, each individual occupying a minute double-walled sac, in a 
common habitation, called a cenecium, or polyzoarium. 

They are met with in great variety of form in the Coralline Crag of 
Suffolk, in the Miocene of Dax, Bordeaux, and Touraine, and in the 
Hocene Beds of the London and Paris Basin. 

Beautiful masses of Fenestella are found in the Permian or Mag- 
nesian Limestone of Durham, and in the Permo-Carboniferous rocks 
of Australia and Tasmania. ‘The Polyzoa of the Carboniferous for- 
mation are also numerous and varied. ‘The most singular of these is 
the Archimedipora, which has its cenecium, or polyzoarium, arranged 
around a central screw-like axis, giving it a most elegant geometrical 
form. 


Division B. ArtHropopa (Jointed Animals). 


Class 1. Insecta (ex. Beetles, Flies, Bees, &c.). 
,, 2% Myrrapopa (ex. Centipedes, Millipedes). 
,, 3. ARACHNIDA (ex. Spiders, Scorpions, &c.). 


Insects, Myriapods, and Arachnida are very rare in the rock-forma- 
tions of this country. They have, however, been met with in con- 
siderable numbers in the Eocene strata of Gurnet Bay, Isle of Wight, 
in the Purbeck Beds of Swanage, Dorset, in the Great Oolite of 
Stonesfield, the Lias of Warwickshire, the Coal-measures of Coal- 
brook-dale, and Scotland, &c. (see ‘Table-case 84). They are more 
abundant in the Brown Coal of Bonn; in the Amber from the 
Miocene Beds of Samland on the Baltic; from Q(ningen, near 
Constance ; and from the Lithographic Stone of Solenhofen, 
Bavaria. From the last-named locality beautiful Dyragon-flies 
(Libellule) and numerous other genera have been obtained (see 
Wall-case No. 12). 

Class 4. Crustacka (ex. Crabs and lLobsters).—The Foreign 
Crustacea occupy Wall-cases 12, 13, and 14, and the British forms 
fill four-and-a-half of the adjoining Table-cases—80-83. Those 
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British specimens too large for the Table-cases are arranged on the 
top shelf of the Wall-cases. Attention is directed to Table-case 
No. 80, in which is exhibited a beautiful series of ‘Trilobites from the 
Wenlock shale and limestone near Dudley. Many of these Silurian 
Crustaceans are remarkable for great beauty and variety of form, and 
exhibit, in some instances (as in Phacops), the singular compound 
eyes; and in Encrinurus, the eyes placed upon long eyestalks. , 

The largest of the British Trilobites (Paradowxides) exceeds 2 feet 
in length (see Wall-case No. 148), whilst the nearly-allied genus: 
Pterygotus, from the Old Red Sandstone of Forfarshire, measured 
fully 5 feet in length (see Wall-case 13). 


Division C. Annutosa (Ringed animals). 


Class 1. ANNELIDA (ex. Harth-worms, Sand-worms, Tube-worms, &c.). 
—Sea-worms (Table-case 79 and Wall-case 15), being soft-bodied 
animals, are seldom preserved in a fossil state; but their existence is 
proved by the tracks, burrows, and worm-castings which they have 
left on the wet mud, and upon the ripple-marked sands of the old sea- 
shores, before these had become hardened into shales and sandstones ; 
their microscopic teeth have also been found in a fossil state in the 
Lower Paleeozoic rocks. Some species form shelly tubes,* and these 
are frequently found in a fossil state in rocks both of Paleozoic and 
Secondary age. 


Division D, EcutnopERMata (Spiny-skinned Animals.) 


1. Ecuinomra (Sea-urchins, | 4. Crinorpea (Stone-lilies). 
Cidaris). 5. CysToIDEA. 

2. ASTEROIDEA (Star-fishes). 6. BLAsToIDEA. 

3. OPHIUROIDEA (Brittle-stars). | 7. HotorHurompEa (Sea-cucumbers). 


The animals grouped in this division are very different in appear- 
ance, but agree in having their soft parts enclosed within a more or 
less solid calcareous covering, composed of numerous plates, disposed 
usually in a distinctly radial arrangement. : 

1. This radial structure is particularly observable in the Sea-urchins 
(Echinoidea), whose tests, of marvellous beauty and variety of form, 
are, when living, covered with rows of movable spines, which serve 
as defences, and aid the ambulacral tubes or suckers in locomotion. 
The spines, which are calcareous, vary greatly in length and form, 
being often very minute, but sometimes of great thickness, or of 
extraordinary length. (Many examples of these are exhibited.) 
Some of the largest of the fossil Sea-urchins, called Clypeaster, are 
from the quarries of Mokattam, near Cairo, whence the Nummulitic 
Stone, used in constructing the Pyramids, was quarried (Wall-case 
15). The Echinoderms of our own Chalk and Oolite are placed in 
Table-cases 76-78. 

2. Of the Star-fishes the magnificent series of Coniasters and 


* e ° 
These worms are called ‘‘ Tubicolar Aunelides,” or Tube-worms. 
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Oreasters, from the Chalk ; the fine Solaster Moretonis, from the Gerat 
Oolite, with thirty-three arms ; and the five-rayed Stellaster Sharpit, 
from the Northampton Ironstone, deserve special notice. (Table- 
case 75.) 

3. The ‘‘ Brittle-stars,’’ such as Ophioderma Egertoni, from the 
Lias of Lyme Regis, and others, closely resemble those now found 
living on our own coasts. 

4. ‘The Stone-Lilies (CrinoIDEA), so rare in our modern seas, were 
once exceedingly abundant in the Secondary and Paleeozoic periods. 

They were fixed during life to the sea-bottom by means of a flexible 
stalk. The body was of variable shape, but covered by calcareous 
plates, and surmounted by branched arms from five to ten in number. 

The most striking objects of this group are the Lily-encrinites 
(Entrochus liluiformis), from the Muschelkalk of Brunswick (Wall- 
case 17); the Pear-encrinite (Apiocrinus Parkinsonis), from the 
Bradford Clay, of Wiltshire (Table-case 75); the beautiful Penta- 
crinus Hiemert, from the Lias of Boll, Wurtemberg, and the P. 
briareus, from Lyme Regis, Dorset (Wall-case 16 and Table-case 74). 

Placed on the wall, near the case of Lias Pentacrinites, is a fine 
polished slab of ‘‘ Entrochal or Encrinital marble,’ from Derbyshire, 
almost entirely composed of the broken stems of Actinocrini (Stone- 
lilies), from the Carboniferous Limestone. The cases containing the 
older forms, from the Wenlock Limestone (U. Silurian), near Dudley, 
are deserving of special notice ; also the fine series of N. American 
Carboniferous and Silurian genera (Wall-cases 17 and 18). 

The curious and anomalous forms of Cystoidea and Blastocdea, 
from the Carboniferous and Silurian rocks, are very well represented 
here. 

7. The Holothuroidea, which have no hard test, properly so called, 
and in which the body is vermiform, have small plates and spicules 
scattered through the skin. Those of Synapta (shaped like micro- 
scopic anchors) and of Chirodota (like minute wheels) have been 
found by washing the decomposed shales of the Carboniferous Lime- 
stone of the Kast of Scotland. 

Narrow Gallery No, 3.—This is retained as a “Reserve Gallery” 
for study purposes. 

Gallery C._—This is the third of the wide Galleries, and is now 
being rapidly fitted up with Table-cases and Wall-cases similar to 
Galleries A and B already noticed. 

When completed this Gallery is intended to receive along its 
Western side :— 


Division E. Ca@sENTERATA. 


Class 1. Actinozoa (Rayed animals). 
ge tl YDRozon ((alydrords 03). 


Comprising the Fossil Corals and Hydrozoa, in which latter Class are 
placed the GraprorirEs. 
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Division F. Protozoa. 


~ Class 1. Sponeia. 
2, RADIOLARIA. 
3. FORAMINIFERA. 


The Fossil Sponges form a large and important group, and were 
numerously represented in the Cretaceous and Oolitic rocks; the latter 
being chiefly from foreign localities. 

The Raptoraria and FoRAMINIFERA are mostly microscopic organ- 
isms; but the latter, by their numbers, help to form large beds known 

s ‘* Nummulitic Limestone ”’ of great thickness, and covering a vast 
extent of mountainous country, from England to China. 

The Fossil Sponges are now being worked out in detail by Dr. G. 
J. Hinde, F.G\S., and the Foraminifera have been carefully catalogued 
by Prof. T. Rupert Jones, F'.R.S. 

The Hastern side of this Gallery is intended for the reception of 
the Fossin Prants, of which a very large collection exists. 

‘Further information regarding this Gallery will be supplied in a 
later Edition of the Guide. 

Narrow Gallery No. 4.—This Gallery is not yet fitted up, but it is 
autended to be cased along its Western side for a special Stratigra- 
phical collection, and on its Hastern side will serve to continue ‘the 
exhibited series of remains of Fossil Reptilia. 


HENRY WOODWARD. 
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List of Large Objects, placed on separate Stands, marked by Letters upon Plan. 


S.E. GALLERY. 
A. The human skeleton from Guadeloupe, presented by Admiral 
Cochrane, R.N. ! 

B. Skull and lower jaw of Dinotherium giganteum, from the Miocene 

of Hpplesheim, Hesse-Darmstadt. The jaw is a reproduction. 
C. Skull of Mastodon Andium; from Chile, South America. 
D. Entire skeleton (partly restored) of Mastodon Ohioticus; Ken- 
tucky, and reproduction of skull of young Mastodon on same 
stand, from New Jersey. } 
. Skull of Hlephas ganesa; from the Miocene, Sewalik Hills. 
. Skull and lower jaw of Elephas primigenius, from the Pleistocene 
Brick-earth, Valley of the Thames, Ilford, Essex. 
. A very large skull of EHlephas hysudricus, from the Sewalik Hills, 
India. (Figured in the Fauna and Antiqua Sivalensis, Pl. 4.) 
H. Another skull of the same species, placed so as to show the 
palate and the upper molar teeth; from the same locality. 
(op. cit. Pl. 5.) 

J. Male skeleton, with antlers, of the gigantic Irish deer Cervus 
(Megaceros) hibernicus, from Armagh, Ireland. 

K. Female (hornless) skeleton of same. 

L. Restored model of Glyptodon, from the Pleistocene deposits of Buenos 
Ayres, South America (prepared from actual specimens preserved 
in the Museum of Natural History in Paris). 


PAVILION. 


| 


ep 


M. Restored model from actual bones of skeleton of the “ gigantic 


Ground Sloth’? Megatherium, from Buenos Ayres. (See also 
Wali-case No. 12.) 

N. Skeleton of Dinornis maximus, the largest Moa from New 
Zealand, and of Dinornis parvus, the smallest of wingless Run- 
ning birds (save the Apteryz). ) 

O. Skeleton of the Hlephant-footed Moa (Dinornis elephantopus), 
from New Zealand. | 

CORRIDOR. 

P. Reproduction of the great Plesiosawrus Cramptoni. The original, 
from the Lias (Alum shale) of Whitby, Yorkshire, is preserved 
in the Science and Art Museum, Dublin. 

Q. A large crushed head of Ichthyosaurus,from the Lias of Lyme Regis. 

R. Head of Ichthyosaurus platyodon, Lias, Lyme Regis, presented by 
FF. Seymour Haden, Hsq. 

S. Reproduction of a very large skull and lower jaw of Ichthyosaurus ; 
the original in the apartments of the Geological Society of 
London, Burlington House. 

GALLERY D. 

T. Restored model of Carapace of the gigantic land-Tortoise 

Colossochelys gigas, Falconer, from the Sewalik Hills, India. 


GALLERY OF COMMUNICATION. 
A Glass Case in this Gallery contains the remains of several huge 
Dinosaurs (Land-reptiles) from the Wealden of Brixton, Isle of Wight. 
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DEPARTMENT OF MINERALOGY. 


INTRODUCTION. 


WHILE the Biological Sciences deal with the forms of life that Introduc- 
have existed or still exist on the globe, itis the province of %™ 
Geology to trace and correlate in historical sequence the physical 
changes that the earth’s crust has undergone under the influence 
| of voleanic forces and the strains resulting from the contraction 
of the globe, as well as of the not less potent agency of water in 
its various phases of rain and river, sea and ice. The mineralo- 
gist, on the other hand, deals with the nature and characteristics 
of the materials that undergo these changes. It is for him to 
investigate, to discriminate, and to classify the separate sub- 
stances that are mingled and massed together to form a rock, 
or that in an isolated condition may be met with in cavities 
or veins, or as transported bodies. Substances of this kind, 
which, when isolated, are homogeneous and definite in their com- 
position and character, are minerals. Ina block of granite the 
separate minerals that are mingled to form its mass are quartz, 
felspar, and mica, and they are usually distinctly visible and 
recognisable side by side: in rocks of finer grain, however, the 
discrimination is not so simple, and requires the aid of a lens 
or microscope. ‘The result of the study of rocks, and of their 
component minerals, has been to show that the great mass of 
the earth’s crust is formed of aggregations of minerals belonging 
to a very small number of the types that have been deter- 
mined by the mineralogist. 

The minerals, on the other hand, that occur either as oc- 
easional or as habitual rock constituents, present the great 
variety, and, when arranged, the logical sequence which 
give to a mineralogical collection its many-sided interest. 
For the complete study of a mineral the mineralogist has 
to look beyond its merely physical aspect and character ; 
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for these individual substances, when submitted to a further 
analysis, are shown by the chemist to be composed of elements, 
not mingled as are the minerals in a rock, but united according 
to the laws of chemical combination. Furthermore, in common 
with the products of chemical processes, minerals very usually 
present themselves in more or less symmetrical polyhedra, at 
times eminently complex, yet always fashioned in obedience to 
a geometry at once simple, exact, and universal. Such minerals 
are said to be crystallised, and the investigation of the geo- 
metrical law which all crystals obey, the determination of the 
character of the symmetry of each particular crystallised 
mineral, the accurate measurement of the angles between the 
faces, and thus the assignation of the specific geometrical cha- 
racter and crystallographical constants of every such mineral, 
are among the preliminary duties of the mineralogist. 
Mineralogy is thus a science which deals with the description 
of the chemically distinct substances which form the material of 
the globe; its task, however, also extends to the classification 
of these compounds. When, with the latter view, it is at- 
tempted to assign to a certain mineral species those minerals 
which present at once identity in chemical composition and 
crystalline form, other minerals force themselves on the attention 
which, though corresponding very closely in their crystallo- 
graphic features and constants, yet present considerable diversity 
in chemical composition. Many of these anomalies are explained 
by the principle termed 7somorphism, according to which diffe- 
rent elements belonging to the same chemical group may replace 
each other and play a similar part in the compound ; that is to 
say, a mineral may contain one or another, or several different 
members of the same group of elements, provided that the 
chemicaltype as expressed bya general chemical formularemains 
the same; and in such cases it is usually found that the charac- 
ter of the crystalline symmetry is the same for all the minerals of 
the group, the crystallographic constants themselves differing 
in only a minute degree. An excellent example of this 
diversity of composition ‘in minerals belonging to the same 
group and having the same crystalline fori is presented by the 
Garnets, which crystallise in the Cubic system and have an 
identical development of crystal. The typical formula of 
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this group is (3 M’O, M,"O;, 3 SiO,), where M" represents an 
atom of Calcium, Magnesium, Iron, or Manganese, and M” an 
atom of Aluminium, Iron, or Chromium; the principal sub- 
divisions are :— 

Grossularite - on Cae Al.O:. (3) S10, 


Pyrope : . 8 MgO, Al,O;, 3 SiO, 
Almandine . . 8 FeO, Al,O3, 38 SiO, 
Spessartite . . 8 MnO, AI,0;, 8 SiO, 
Andradite . . 8 CaO, Fe,O;, 3 SiO, 
Uwarowite . . 3& CaO, Cr,0,, 3 S10, 


and thus present great variations of chemical composition, 
though the type remains constant. Garnets, however, are 
rarely found to illustrate any separate subdivision, the usual 
composition being that of a mixture of two or more of them 
together in indefinite proportions, 

Again, while minerals differing very much in chemical com- 
position may present almost exactly the same crystalline form, 
on the other hand, many minerals having the same percentage 
chemical composition present a quite different type of sym- 
metry in the development of their crystals. Thus, to take a. 
well-known instance, the carbonate of lime, having a compo- 
sition represented by the formula CaCO,, occurs in two quite 
distinct crystalline forms, sometimes appearing as calcite in 
crystals belonging to a system with trigonal symmetry, some— 
times as aragonite in crystals developed according to an ortho- 
symmetrical type. 

A mineral collection, then, to be complete, must present 
all the different varieties of chemical composition, and at the 
same time illustrate the often very extensive varieties of 
crystalline form assumed by the minerals of a species or 
group. But besides these chemical and morphological features 
other important characters have to be illustrated, among 
which are the various modes of occurrence of a particular 
mineral, including its associations with other minerals; and in 
a great national collection that is to illustrate the mineralogy 
of the world, it is important that there be specimens from 
all localities where the mineral occurs under special and note- 
worthy circumstances ; and it must be a special object that 
examples of each mineral species should show its most com- 

G 


76 MINERALOGY. 


plete development, whether in magnitude or perfection of 
crystals, in the colour and limpid purity, or in any other im- 
portant quality which may belong to it in its more excep- 
tional occurrence. 

In a mineral collection formed and arranged with these 
purposes in view, will be found materials of the greatest 
interest for science, and alike for the useful and ornamental 
arts : to the crystallographer, it offers some of the best illus- 
trations of a most beautiful geometrical science ; to the phy- 
sicist, it provides the material on which some of the most 
refined and important investigations have been and may be 
made in connection with the theories of light, heat, mag- 
netism, and electricity ; and to the geologist, its petrological 
department presents the means for discriminating those 
minerals, of which, though ‘they are often only recognisable 
under the microscope, the largest portion of the earth's crust 
is formed. 

Here will be found, in all their variety, beauty and asso- 
ciation, the minerals which, under the name of oves, furnish 
the metals so essential to the needs and happiness of man ; 
here also are specimens of the numerous minerals which, 
whether immediately or as the sources from which manufac- 
turers derive important products, are employed in the multi- 
farious purposes of daily life. The suggestion that materials 
for construction and architectural ornament, for pigments, 
mordants and bleaching processes, that the phosphates for 
manures, the alkalies, and the materials for the manufacture of 
acids, are all largely dependent on the mineral resources of the 
world, will sufficiently show how intimately a complete mineral 
collection is connected with the arts and with commerce. An 
illustration of the importance of a single mineral is afforded 
by calcite or carbonate of lime: as the almost ubiquitous 
limestone, it supplies in some of its varieties the building 
materials of our cities, and when burnt gives quicklime, and 
in some of its impurer forms hydraulic cement; while in 
other varieties it presents itself as the white and spotless 
material used for statuary marble; or, again, beautifully 
and finely coloured, forms the infinitely varied ornamental 
marbles: sometimes it appears as cale spar in a thousand 
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erystallographic forms which it takes the skill of a crystallo- 
grapher to reduce to a common symmetry ; or, again, as in 
one locality in Iceland, it occurs in large masses of limpid 
crystal, conspicuous for its double refraction, and for the 
invaluable means which, in the hands of Bartholinus, Huyghens 
and Fresnel, it has thereby afforded for the investigation of 
the properties of light; or, again, in its softer form of chalk, 
_ it subserves many a domestic use. 

Here also are to be found rough and cut specimens of the 
precious stones, among which may be mentioned the Diamond, 
a crystallised form of the element Carbon; the Balas ruby 
and the Spinel ruby, a compound of alumina and magnesia ; 
the Chrysoberyl and Alexandrite, a combination of alumina 
and glucina; the Sapphire and Ruby, the sesquioxide of 
aluminium ; the Hyacinth and Jargoon, a compound of silica 
and zirconia; the Amethyst, Sard, Plasma, Prase, Chalce- 
dony, and Noble Opal, which are varieties of silica or quartz ; 
the Chrysolite and Peridot, a silicate of magnesia and iron ; 
the Garnet with a varied composition as above mentioned ; 
the Beryl, Emerald and LEuclase, compound silicates of 
aluminium and glucinum; the Tourmaline and Rubellite, a 
borosilicate of several bases; the Lapis-Lazuli, a complex 
combination of silicate and sulphate; and the Turquoise, a 
hydrated phosphate of aluminium. 

Nor from the list of the interesting contributions of a 
mineral collection should be omitted the series of meteoric 
bodies which have come to this earth from the regions of 
space. These strange masses of metallic iron, more or less rich 
in nickel, or of stone impregnated with the same metallic 
material, serve as witnesses that the same laws of chemical 
combination and of crystallographic symmetry, and _ the 
same elements, of which our own world is built up, per- 
vade the regions of space through which these masses of 
matter have wandered swiftly till, entangled in our atmosphere, 
their course has been arrested and they have fallen to the 
earth with startling accompaniments of explosion, fusion, 
and dissipation of their material, as a consequence of the 
enormous temperature for which they have exchanged an 
often more than planetary velocity. 

G2 
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THE GENERAL COLLECTION. 


Tue General Collection is contained in a series of table-cases Arran) 
‘ é i 
numbered from 1 to 41, commencing at the entrance to the ™&*-| 


gallery: the relative positions of these cases will be clear from 
the accompanying plan, which further shows that the specimens 
are arranged as if each pair of opposite cases formed a single 
large case extending across the gallery. Most of the larger 
specimens are shown in the glazed ends of the table-cases, 
and in general are of the same species as the smaller speci- 
mens displayed in the tops above them. An alphabetical 
index of the names and synonyms of all the species and 
varieties with references to the table-cases in which they are 
exhibited is given in pages 92-114; for greater precision in 
the statement of the position of a mineral in the collection every 
table-case has been divided into eight compartments repre- 
sented by the letters a, b, ¢, d, e, f, g, h. 

Besides the General Collection are exhibited a series of 
Pseudomorphs in cases 42 and 43; collections of Meteorites 
and of Crystals in the table-cases of the pavilion; and 
further, a collection of Rocks in the wall-cases of the pavilion 


and the gallery. 


The following sketch will serve to indicate the general features of the 
classification of the General Collection, and, by giving the numbers of 
the particular table-cases, through which the principal divisions, sec- 
tions, &c., are distributed, it will serve as a guide for finding any par- 
ticular Minerals. The names of the species, as well as of important 
varieties, will be found within the table-cases, associated with the 
Minerals to which they belong. 

The Collection of Minerals is arranged in five principal Divisions. 


These are— 


Drviston 1. The Native Elements. Cases 1 and 2. 


Divison LI. The Compounds of Metals, with 


(i.) Elements of the Arsenic group (the Arsenoids, 
He) viz., Bismuth, Antimony and Arsenic). Case 
Ee 8a, b, ¢. 


Class 
tion. 
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(ii.) Elements of the Sulphur group (the Thionids, 
viz., Tellurium, Selenium and Sulphur). Cases 
3d to 6g. 

(iii.) and (iv.) Elements of both the Arsenic and Sul- 
phur groups. Cases 6h to &f. 


Driytsion III. The Compounds of Metals with elements of the Chlo- 
rine Group (the Halogen elements—Iodine, Bromine, 
Chiorineand Fluorine). Cases &g to 9d. 


Diviston IV. Compounds of elements with Oxygen. Cases 10a to 
40h. 


Division V. Organic Compounds. Case 41. 


These Divisions are again subdivided into sections and classes, the 
latter embracing the minerals which fall under the same general 
chemical denomination; as, for instance, the salts of the same acid or of 
a group of acids chemically and crystallographically equivalent to each 
other. Hach class is further separated into distinct chemical series, 
the minerals included in any series being such as are designated by 
the same or equivalent typical formule. Subordinated to this chemical 
system of classification is the final distribution of the several homotypical 
species of each chemical series, into distinct crystallographic series, 
arranged according to the crystalline system to which they belong; the 
order of sequence of these systems being—Ist, the Cubic System; 2nd, 
the Tetragonal or Pyramidal System; 38rd, the Orthosymmetric*or 
Orthorhombic System; 4th, the Hexagonal or Rhombohedral System; 
5th, the Monosymmetric or Oblique System ; 6th, the Asymmetric or 
Anorthic System; and finally, Amorphous substances, that either pre- 
sent no crystalline forms, or the forms of which, if they be crystal- 
line, are not determinable. In the following observations the term 
““sroup’’ will be reserved to connect Minerals, whether individual 
species, series, orclasses, which present such a community of physical 
and other characters asimparts to them a sort of family resemblance. 


Diviston I. THe Native ELEMENTs, 


In the first two cases are arranged such of the elementary forms of 
matter as are found occurring in nature in the uncombined state. 
These native elements, which form but a small proportion of those 
the chemist has eliminated from the Mineral Kingdom, are arranged in 
sections, of which the first is that of the native metals and their 
alloys. 

Of the series of native metals crystallising in the cubic system the Caces 
various forms of Copper, Silver, and Gold are the mostimportant ; and1 & 2. 
erystals of these metals are exhibited, remarkable for the perfection of 
their forms, orconspictous for theirsize. ‘The crystallised copper from 
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Siberia andfrom Lake Superior, the silver in crystals from Kongsberg 
and from Freiberg, the suite of specimens of gold from Merionethshire 
and other British localities, two unique nuggets of crystallised gold from 
the Maclvor Diggings, in Australia, and one from California, are espe- 
cially worthy of remark. Besides these, will also be seen native foil 
of silver and of gold: moss-like filamentary aggregations of copper 
and of silver; nuggets, and washed grains of gold, and specimens of 
all these metals, in which a simple erystalline form, by being repeated 
or prolonged along particular axes has built up dendritic, ramose, capil- 
lary, and other singular kinds of structure. Among the specimens of 
gold and of electrum, or argentiferous gold rich in silver, from Tran- 
sylvania, are some worthy of notice from the sharpness of their crystal- 
line forms. Native lead from Sweden, and a crystalline nugget of 
platinum containing metallic iron and presenting magnetic polarity, 
given by H.I.H. the Grand Duke of Leuchtenberg, are exhibited in 
Case 2f. The rhombohedral series of metals includes an isomor- 
phous group —the Arsenoids — namely, Arsenic, Antimony, and 
Bismuth, with which its crystalline form, rather than its chemical 
analogies, associates the rare native element Tellurium. 

Next to the metals are arranged the Metalloids, a section including Sectior 
the carbon group and the sulphur group. In the former, elementary Metall 
Carbon is illustrated in its two allotropic mineral forms: Diamond and eal 
Graphite. Of the Diamond, a large and extremely choice series of 
crystals is exhibited, together with models of the most famous for their 
size and history of the specimens of this, the hardest and most resplen- 
dent of gems. Specimens of the diamonds of South Africa are ex- 
hibited with the rocks in which they are found. 

Of Sulphur, the vast yellow crystals are among the most splendid 
of the mineral productions of the earth. ‘The glazed end of Case 1 
contains specimens belonging to this division, of extraordinary size 
and beauty. 


Division II. Compounps oF THE ARSENOID AND T'HIONID ELEMENTS. 


Leaving the native elements, we enter upon minerals which are the 
products of the chemical combination of the elements with each 
other; but the transition is not an abrupt one. ‘The alloys, or mix- 
tures of metals of one and the same group, were associated in the 
first division with the metallic elements that compose them. But 
where metals belonging to distinct chemical groups are combined, they 
cannot be classed with the free elements. Such are the combinations 
of Arsenic, Antimony, and Bismuth with metals of other groups, and 
the Arsenides, Antimonides, &c. accordingly take their places as the 
first section of Division II. and will be found arranged in the first 
three compartments of Case 3. 

Next in order to these are placed, as a second section of Division 
II., the compounds of metals with the ‘‘thionid elements;’’ and 
accordingly the Sulphides, Selenides, and Tellurides are displayed in 
Cases 3d to 6g. 
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These are succeeded by a third section of this division, namely, by 
minerals to form which compounds belonging to each of the former 
sections are combined together. 

These three sections may be severally represented by their promi- 
nent members, the arsenides, the sulphides, and the arseno-sul phides. 

Besides the three sections already mentioned, this division contains 
a fourth, wherein metallic sulphides are so combined with sulphides 
of Arsenic, Tin, Iron, &c., as to produce a series of sulphur salts, 
| in the constitution of which Sulphur plays the part which Oxygen 
} plays in the ordinary oxygen-salts. 

! _ The first. of these sections comprises the cuprous arsenides, such Cases 


“senides, as Domeykite, the tricuprous arsenide; also, the antimonide of 
. Silver or Dyscrasite, diargentous antimonide. Besides these there 


| are included in this section several compounds of Iron, Cobalt, and 
is a rhombohedral mineral, the nickel arsenide. Chloanthite is 


| ction i., 


Nickel. Nickeline, called also ‘‘Copper Nickel,” from its colour, 
f the nickel diarsenide and Smaltine, or ‘‘ tin-white Cobalt,” the 
cobait diarsenide, of which Safflorite is a variety containing Iron in 
.| place of a part of its Cobalt. ‘These minerals are cubic in crystal- 
| lisation, but some of the same substances which constitute them are 
/ also found in orthorhombic forms, affording examples of dimorphism. 
Thus the nickel diarsenide, when thus occurring in crystals of the 
orthorhombic system, is the mineral Chloanthite, and Leucopyrite is 
a corresponding iron diarsenide. In this section is also included the 
cobalt triarsenide, Skutterudite. 
‘ction ii, . The second section includes the various compounds of Sulphur, 
Iphides, Selenium, or Tellurium—the Thionid elements—with the metals. 
ie Silver, a monad element, and Copper, a metal that in one group of its 
ip Mono- salts plays the part of a monad element, contribute to form a small 
* group in this section of the type M, 2. THucairite isa selenide of Silver 
and Copper, and Crookesite is a selenide of Copper and Thallium, 
Hessite is a telluride of Silver, Naumannite the corresponding 
selenide of Silver, while Argentite is the sulphide of Silver. The 
latter are cubic in crystallisation, but the silver sulphide is a dimor- 
phous mineral presenting itself as Akanthite in forms belonging 
to the orthorhombic system. To this system belongs also Copper- 
glance, a valuable ore of Copper, the “‘ cuprous” sulphide. Among the 
other important minerals in this section, a cubic series of mono- 
sulphides occurs which includes two commercially very important 
ores—Galena, the sulphide of lead, and Blende, the sulphide of zine. 
| A Rhombohedral series includes Covelline, the cupric sulphide, Cases 
Cinnabar, or mercuric sulphide, the unique ore of the important metal 5 & 6. 
|| Mercury. Millerite is the nickel monosulphide, and Greenockite, a 
rare mineral in bright yellow crystals, consists of the corresponding 
| cadmium sulphide. 
|) Disul- There is also an important series of disulphides wherein Hauerite 
| &¢. and Iron-pyrites, which are respectively the persulphide of manga- 
nese and of iron, are cubic, while as Marcasite the latter com- 
lee pound is orthorhombic in crystallisation. These two forms of iron 


iy 


82, MINERALOGY. 


persulphide are frequent and familiar minerals, Iron-pyrites being 
conspicuous for its sharply defined forms, and Marcasite, or ‘‘ White 
Iron-pyrites,” for the fantastic groupings in its crystallisation that 
have obtained for it the various names of Spear pyrites, Cocks- 
comb pyrites, &e. | 

Molybdenite (MoS,) and Realgar (As,S,) are severally molybdenum 
and arsenic disulphides; the former a rhombohedral, the latter an 
oblique mineral. 

Here also is included Laurite, the rare ruthenium sulphide. | 

Among the trisulphides we find some important compounds of the (c.) Trisw 
triad elements crystallising in the orthorhombic system. ‘They are phides, & 
Orpiment, or arsenic trisulphide (As,S,), and the two isomor- 
phous trisulphides of Antimony and Bismuth, Bismuthite (Bi,S,) 
and Antimonite (Sb,8,). Of both the last minerals, and in par- 
ticular of Antimonite, very fine specimens are in this table-case. 
Antimonite is an important source of the metal Antimony. 

Ths third section of the division is composed of minerals wherein cer- Section ii 
tain arsenides, &c., of Section1. are combined with sulphides of Section Arseno-s 
ii., or which may be looked on as the result of a replacement of half Phides, & 
the Arsenic of the minerals in the former section by its equivalent of 
Sulphur. Of these there is a cubic series, including Cobaltine, or 
Cobalt-glance, the “ Silver White Cobalt” of early mineralogists, a 
Cobalt Sulphide with part of the Sulphur replaced by Arsenic and 


part of the Cobalt by Iron } (Co,Fe)(S, As}, | :. In Gersdorfite. or | 


Arsenical Nickel-glance, half the Sulphur is replaced by Arsenic, and 
in Ullmannite or Antimonial Nickel-glance by Antimony and Arsenic. 

In this section, also, the minerals of this chemical type exhibit a 
dimorphism similar to that of Pyrites and Marcasite among the disul- 
phides of Section ii., and of Rammelsbergite and Chloanthite among 
the diarsenides of Section i.; for in Mispickel and Glaucodote we 
find arseno-sulphides of Iron and of Cobalt with Iron of the same 
chemical type as Cobalt-glance, but crystallised in the orthorhombic 
system. Thus the three homotypic series of cubic diarsenides, di- 
sulphides, and diarsenosulphides belonging to the three sections 
of this division might be treated as a single group, while the three 
corresponding orthosymmetric series may be looked on as another such 
group. 

To the fourth section are assigned minerals wherein metallic sul- Section iv 
phides are so combined with sulphides of Arsenic, Tin, Iron, &c., as Sulphur-| 
to produce a series of sulphur-salts, in the constitution of which Sul. S#lts. 
phur plays the part which Oxygen plays in the ordinary oxygen-salts. 
This section is a numerous one in point of species, and the following 
are a few minerals included in it that are especially worthy of note. 

In one (and that a somewhat ambiguous) class of these Salts, Iron, 
either as an iron sesquisulphide (Fe,S,) or an iron persulphide 
(Fe S,), would seem to enter as a constituent of the ‘‘ acid” ingredient. 

In this class we meet with two important copper ores, the largely worked 
Chalco-pyrites or Copper-pyrites, and Hrubescite or Purple Copper-ore. 
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Of both these minerals, there are crystallised specimens from Corn- 
wall; and massive pieces from Tuscany are seen in the glazed ends of 
Cases 5 and 6. 

The rare mineral, Sternbergite, consisting of Iron, Sulphur, and 
Silver, belongs also to this class; while Linneite, or ‘‘ Cobalt-pyrites,”’ 
(Co,5,, CoS,) is a sulphur-compound of Cobalt, exactly analogous to 
the oxygen-compounds termed the ‘‘ magnetic oxides” of Iron or 
Manganese. ‘Tin-pyrites is a dibasic cuprous sulphostannate, contain- 
ing Iron and Zine. 

The largest class of the sulphur salts is that consisting of sulph- Cases 
arsenites, ‘sulpho- bismuthites, and sulph-antimonites. Among these 7 & 8. 
Tetrahedrite (Fahlerz or Grey Copper ore) is noticeable as a most 
important ore of Copper. It is a tetra-basic sulph-antimonite of that 
metal, in which the copper is frequently replaced by small quantities 
of silver, and is also associated with sulphides of Iron and Zinc. In 
some of its varieties, as in Tennantite, the Antimony trisulphide 
is entirely, and in others partially, replaced by an equivalent of Arsenic 
trisulphide. The argentiferous Tetrahedrite is a valuable ore of 
Silver. Remarkable specimens of Bournonite, a tri-basic sulph-anti- 
monite of Copperand Lead from the Herod’s-foot mine in Cornwall, 
are here in juxtaposition with those from the Hartz, and from Traver- 
sella. he so-called Red Silvers, a group of isomorphous rhombohedral 
minerals, are the tri-basic sulphantimonite and sulpharsenite of Silver, 
Pyrargyrite and Proustite; sometimes in a comparatively isolated 
state, but more frequently blended together in various proportions. 
Beautiful as well for their forms as for their blood-red colours, that 
are deeper in tint according as the antimony preponderates over 
arsenic, they constitute one of the more precious of the ores of Silver. 
The specimens of Pyrargyrite and Proustite exhibited in Case 8, and 
in particular those of the latter mineral from Chili, are extremely 
fine. 

Among these a large mass of resplendent crystals, of a rich ruby 
colour by transmitted light, was presented by the late H. Ludlam, Esq., 
and is a unique specimen. 

Among the rarer minerals, attention may be called to the fine 
specimens of a variety of Freieslebenite, from MHuiendelencina, in 
Spain; also to Fireblende and Xanthocone, the latter containing a 
tri-basic sulpharsenate and sulpharsenite of Silver; and to the series 
of minerals from the Binnenthal, including very fine crystals of 
Jordanite. 


Division III. Ceompounps oF THE HatocEn ELEMENTS. 


This next principal division of the Collection is also subdivided into 
the simpler compounds, and a more complex section of Salts. Among 
the former will rank Calomel, Salammoniac, Common Salt (Sodium 
chloride), and Sylvine, the corresponding potassium chloride, the two 
latter being crystallised in large cubes and cubo-octahedra. With 

these are arranged the chloride, iodide and bromide of Silver, and 
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the mixtures of these iter se which are kept secluded from the 
light. The crystal forms and colour suite of Fluor spar exhibited 
in Cases 7 and 8, and in the glazed ends of 9 and 10, form a series 
as remarkable for beauty as any in the Collection. 


The Salts in the second section are represented by certain double geetion | 


fluorides, of which the most important is the Greenland mineral Complex 


Cryolite (sodium aluminium fluoride), represented by some excellent ta 
Cc 


specimens in its crystallised form. 


Division [¥Y. Compounps or OxyYGEN. 


The remaining division consists of Minerals of which Oxygen is a 
constituent ingredient, a class necessarily large on a planet withan atmo- 
sphere consisting in considerable proportion of this chemically energetic 
element. ‘The rocks which constitute the earth’s crust are aggregates 
of minerals falling under this chemical division. Here, as in the pre- 
vious divisions, we distinguish the more simple kinds of combination 
from the more complex ; and though such a distinction as is expressed 
by a section of oxides and a section of salts is a difficult one to de- 
fine with logical precision, it yet serves the object sought in a system 
of classification, by bringing together compounds that most closely 
resemble each other, the different classes falling into a natural 
sequence, nearly in the order of the simplicity of their chemical formule. 


The first section of this chemical division, the Oxides, will be found Secti 
arranged in Cases 10 to 15, those containing the greater proportion of Oxides} 


oxygen following after those that contain fewer. Commencing with 
basic types of oxides, we pass through certain comparatively neutral 
oxides (among which we must look for those members of the section 
which possess the most equivocal claim to a place in this section); and 
we then come to the higher oxides which act the part of acids in 
combining with bases. 

At the beginning of this section are placed the minerals in which 
oxides or hydrates are combined with chlorides or fluorides, &c. 
The lead-oxychlorides, Matlockite and Mendipite, are arranged here 
with Atacamite, a hydrate, combined with cupric chloride, and of 
Pereylite, a beautiful mineral, of which one specimen, of uncertain 
locality, is associated with Gold. It isa hydrated combination of 
the oxychlorides of Lead and Copper. 


The oxides include several very important minerals. First in order (a.) Mo 
among them is Cuprite, the red oxide of Copper, cuprous oxide. It oxides.) 


occurs in ruby-coloured and transparent crystals of the cubic system. 
These are seen in Case 10a, and with them are the ‘“‘ Tile ore,” from 
Siberia, and the bright-red capillary deposits of Chalcotrichite from 
the Fowey Consols Mines, Cornwall. The cupric oxide, as Melaconite 


and 'Tenorite, succeeds to the crystalline oxides of Magnesium. 


(Periclase), and of Zinc (red oxide of Zinc, or Zincite), in the other 
half of this Case. These are followed by the hydrated monoxides, 
including Brucite, the hydrate of Magnesium, which presents delicate 
hexagonal transparent crystals. 


ony) 
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|Bpitrit- ‘The next class in the section of oxides is composed of minerals of a 

es. chemical type, similar to that of the magnetic oxide of Iron (the 
ferrous-ferric oxide), which may in fact be viewed as a combination of 
ferrous oxide with ferric oxide, and thus, while possessing as an epi- 
tritoxide the formula M,O,‘and a place in the section of the oxides, 
has claims to be recognised as a salt. 

The group of cubic-formed minerals to which Magnetite more espe- 
cially belongs, the “Spinel Group,” includes Franklinite and Chro- 
mite (Chromic-iron), which latter mineral is the source of the chrome 
yellow and of some other colouring matters employed in the arts. The 
Spinels, properly so called, also belong to it. These are aluminates 
of Magnesium, also of Zinc, Iron, and Manganese; ferric oxide, too, 
occasionally plays the part of alumina. The deep-red ‘‘ Spinel 
Ruby” and the pale roge-tinted “ Balas Ruby ” are beautiful gems cut 
from specimens of this Mineral, of which a good assortment of crystals 
is exhibited. Pleonast, Gahnite, Dysluite, are opaque varieties of 
Spinel. 

To this class also may be referred the Chrysoberyl, a combina- 
tion of glucina and alumina (aluminate of Glucinum), homotypic 
with epitritoxides. It is prismatic in crystallisation, and as a gem, 
known by the name of “oriental chrysolite,” it presents itself as a 
beautiful greenish-yellow stone, almost equal in lustre and in hard- 
ness to the Sapphire. It also has the name Cymophane, from a cloudy 
appearance that presents itself in two of the planes of the crystal, and 
is retained even when the transparent stone is cut and polished. Cut 

| en cabochon, the less transparent specimens furnish one of the kinds 
of stone to which the jewellers give the name of Cat’s-eye. The dark 
green variety from the emerald mines of the Ural exhibits trichroism, 
absorbing the different colours in different amounts according to the 
crystallographic direction the light pursues on entering the crystal. 
Of the dark green variety, termed Alexandrite, very fine specimens 
j are seen in Case Ye. It is amethyst-coloured by artificial light. 
@sesqui- The next class among the oxides is that of the sesquioxides. 
Bs. The pure oxide of Aluminium is seen in colourless crystals of 
| Corundum, consisting for the most part of hexagonal pyramids 
and prisms. With minute traces of colouring ingredients, these 
crystals assume rich hues, and when transparent become gems 
conspicuous for their extensive colour-suite, that rank next in 
value, as in lustre and hardness, to the diamond. These are the 
colourless Lux Sapphire, the (azure) Sapphire, the Ruby, the “ Oriental- 
Topaz,” ‘‘ Oriental-Amethyst,” “ Oriental-Emerald,”’ &c.; gems not to 
be confounded with those from which they borrow their names, while 
distinguished from these by their title ‘‘ Oriental,” in allusion to the 
Hastern lands, India, Ceylon, Siam, Pegu, &c., which from the earliest 
times have produced the gem forms of this mineral in their greatest 
perfection. In the “Star stones’ a six-rayed star is seen, of which 
the position is symmetrical in respect to the morphological axis of the 
crystal; and through the less pure varieties of Corundum, we descend 
to the opaque and granular, massive, but still, from their hardness, 


_ Cases 


13 & 14. 
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valuable states of this mineral, of which Emery is an impure form, 
Identical in chemicaland crystallographic type with Corundum, though 
very different in aspect both in its crystalline and massive varieties, 
is the valuable iron ore, Hematite, the ferric oxide. A tarnish on 
some of its crystals, especially on those from Elba, produces an irides- 
cent effect of great beauty. With Hematite is placed Ilmenite, or 
Titanic-iron, one of the ambiguous species of this class. Intimately 
blended with the former mineral in all proportions and crystallising 
in its forms, it yet presents the formula of titanate of Iron, a formula, 
however, which, as containing two equivalents of metal united to three 
of oxygen, is in fact homotypic with a sesquioxide. 

The hydrates of this class include the important iron ore Limonite 
(Brown-hematite), and Geethite, which is monohydrated ferric oxide, 
the latter represented by fine specimens from the Restorme] mine, 
Cornwall. Next follow Manganite and Diaspore, respectively the 
monohydrated manganese and aluminium oxides, isomorphous with 
Geethite. 


The class of dioxides is illustrated by a series of crystals and (d)Diox} 


other forms,—especially rich in the Cornish varieties—of Cassiterite 
or Tin-stone (stannic acid), the ore of tin: and next follows 
the Zircon, consisting of the associated zirconic and silicic diox- 
ides (zirconic and silicic acids). Its crystals, like those of Cassi- 
terite, with which it is nearly isomorphous, are pyramidal. Its 
pellucid varieties are gems. ‘The dull green is the Jargoon, while 
peculiar (‘‘hyacinthine”} red tints characterize the gem known as the 
Hyacinth or Jacynth, of which fine cut specimens are in Case 13b. 
The yellow and blie tints are rare, but the more pellucid and colour- 
Jess zircon, from its exceptionally high refractive power, approaches 
even the diamond in brilliancy. 

In the same continuous series is Rutile, the titanium dioxide 
(titanic acid), isomorphous with Zircon, and approximately so with 
Cassiterite. Anatase is the same substance, also in pyramidal forms, 
but with different parameters ; while in yet a third series of forms this 
trimorphous titanic dioxide is to be seen as the orthorhombic mineral 


Brookite, of which the specimens from the Snowdon district are re- » 


markable. 

The Rhombohedral system is represented in the class of the 
dioxides by Quartz and its varieties. 

This important mineral is silica, the oxide of silicon (silicon being 
an element of the carbon group). ‘This oxide occurs in a state 
physically distinct from Quartz, in the Opal, which is amorphous: 


specimens of it will be found at the end of the crystalline series of 


the dioxides. Among the purer varieties of these are the Mexican Fire 
Opal, and the beautiful and almost exclusively Hungarian gem, the 
Noble Opal, conspicuous for its fascinating play of colours. Specimens 
of Tridymite will be seen in Case 14b; itisacrystallised form of silicic 
acid, with the specific gravity of opal. Its crystalline forms, however, 
are distinct from those of Quartz, which is the more common and 
more dense variety of Silica. The latter is seen in its purest form as 


myn 
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Quartz crystal in Case ldc. Its tinted specimens may vie in point of 
colour with jewels of denser substance and higher refrangibility. 
Among these are the lilac-hued specimens of the Amethyst, the 
Brazilian specimens of which, as well as of the yellow kind, show 
the ‘‘rippled” fracture which distinguishes them from the ordinary 
Quartz, with its smooth conchoidal fracture. They are further dis 
tinguished by their optical properties. 

A series of minerals succeeds, formed by mixtures of the crystalline 
with the opaline silica, and of these with iron oxides and argillaceous 
and other impurities. They include the various kinds of Jasper and of 
Chalcedony, Prase, Bloodstone and Heliotrope, Hornstone, Carnelian, cages 
Sard, Plasma, while the various banded, ribbed, eyed, spotted, clouded, 15 & 16. 
and other fantastically figured and coloured stones of the Agate kind, 
including Onyx and Sardonyx, in every gradation of translucency, 
illustrate the modes in which these mixed minerals occur, and often 
evidence the successive action of the processes that formed them. 

We next enter on the section of Oxygen-Salts, the first class under 
which is occupied by the Carbonates. ‘The isomorphous character of 
the several salts of the metals Calcium, Barium, Strontium, Lead,and 
Magnesium, and of the corresponding iron and manganese salts with 
them, finds illustrations in the long array of the anhydrous carbonates 
which are here exhibited, crystallised severally in forms which are 
equivalent, or united in various proportions of admixture in the same 
crystal. 

These carbonates are divided by their crystalline forms into two Cases 
large series or groups. The first comprises those crystallising in 1¢ & 18. 
forms on the type of Aragonite, the orthorhombic calcium carbonate. 
Among these are, besides Aragonite, Witherite the barium carbonate, 
Strontianite the strontium carbonate, and Cerussite the lead carbonate. 

The specimens of this last mineral and those of Witherite are espe- 
cially noticeable. 

. The second series comprises those minerals of this chemical type 
that crystallise in rhombohedral forms isomorphous with those of 
Calcite, the rhombohedral calcium carbonate. These include the 
magnesium carbonate, Magnesite; zinc carbonate, Calamine; and 
the iron and manganese salts termed Chalybite and Rhodochroisite 
respectively. They include also the mixtures of these in a very con- 
siderable variety, such as Dolomite, Ankerite, Brown Spar, &c. 
Baryto-calcite crystallises in forms of the oblique system, and estab- 
lishes the trimorphism of these minerals by exhibiting the barium 
and calcium carbonates crystallised in a third set of distinct crystal- 
line forms. The crystals of Calcite here exhibited form, with two 
very large crystals in separate cases, a very fine series, as well for 
their varied forms as for the conspicuous illustrations certain of them 
afford of the highly double-refracting property of the crystal. 

The Limestone and Dolomite rocks are formed of minerals from this Cases 
series, in various massive, granular, or crystalline aggregations, the latter 19 & 20. 
of which frequently form Marbles; while into the Clay-ironstone, with 
which the blast furnaces of Wales and Scotland have heen largely 
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fed, spathose-iron, or Chalybite, enters as an ingredient in a high 
percentage. 

Among the hydrated carbonates, and carbonates combined with 
hydrates, or with compounds belonging to the previous divisions, 
attention may be called to the green and blue copper ores, Malachite 
and Chessylite, of which latter a very fine series of crystals is exhibited. 

Case 22d contains also fine specimens of Cromfordite, a combination 
of the chloride and carbonate of lead; and of Parisite, an analogous 
compound from the Emerald Mines of Santa Fe de Bogota, containing 
the fluoride combined with the carbonates of calcium and the rare 
metals of the cerium group. 


The Silicates, occupying no less than twelve Cases, form the next gijicates, 


class in this section. The minerals comprised in this large, varied, 
and important class are arranged in series distinguished by the type of 
oxide that characterises the bases in the silicate. Thus the silicates cor- 
responding to monoxide-bases (ferrous oxide, magnesia, &c.) are arrayed 
in oneseries; those the bases of which are sesqui-oxides are in another; 
and such as contain bases of both kinds fall intoa third. The respec- 
tive hydrates are comprised under the series to which the minerals 
of corresponding anhydrous types belong. 

The first of these series is composed of such silicates as are formed 
by the combination of silica with monoxides only, or in which sesqui- 
oxides are met with only as accidental or intrusive ingredients. The 
anhydrous section of this series contains, among others, the following 
minerals. Phenakite, the di-glucinum silicate (Be,SiO,), and Wille- 
mite, a zinc-silicate (Zn,8i0,) corresponding and isomorphous with 
it, represent a rhombohedral series of dibasic silicates. ‘The speci- 
mens of Phenakite from the emerald mines of the Urals are extremely 
fine. In this group is placed another rhombohedral mineral, Dioptase, 
a hydro-cupric silicate having the analogous formula (H,CuSi0,). 

Of the same chemical type are the minerals comprised in the Olivine 
group, which are orthorhombic in their forms, and include Tephroite, 
di-manganous silicate; Fayalite, di-ferrous silicate ; with Olivine and 
Hyalosiderite, which are the magnesium and magnesio-ferrous silicates 
of the series. The Chrysolite is the name of the pale yellow gem 
into which the larger and clearer specimens of Olivine are occasion- 
ally cut ; while the Peridot is a pistachio-green variety, of which fine 
crystals aud cut specimens are exhibited in Case 22f. Gadolinite, 
a, di-yttrious silicate (containing also cerium, &c.), is represented by 
fine crystallised specimens; and Humite, a mineral containing Fluor- 
ine, and likewise belonging to the more basic silicates, is arranged 
here. 

Among the monosilicates are arranged the large series of impor- 
tant minerals which form the two parallel groups of the Augites 
and the Hornblendes. In juxtaposition with these is seen Wollas- | 
tonite, the calcium monosilicate, and the anorthic minerals Rhodonite 
and Babingtonite, homotypic in composition, but crystallographically 
differing from the other members of the series. The Augitic and 
Hornblendic groups present two distinct crystallographic types. In 
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Knstatite, the magnesian, as in Bronzite a magnesio-ferrous mono- 
silicate crystallises in the orthorhombic system, though with certain of 
the angles of an Augite; while in Diopside, and the other Augites, 
clinorhombic in crystallisation, part of the Magnesium is displaced by 
Calcium, and also by Iron, Manganese, or Zinc. So Anthophyliite, a 
magnesio-ferrous monosilicate, corresponding with Bronzite, presents 
orthorhombic forms with angles belonging to the type of the Horn- 
blendes, as exemplified in Tremolite and the other members of the 
group, which, however, crystallise in the oblique system. Certain 
varieties of Jade or Nephrite are assigned to these groups, as are also 
different kinds of Asbestos. 

The hydrated section of this series contains the Serpentines and the Cases 
taicose minerals. It comprises, also, Chrysocolla, a cupric silicate 25 & 26. 
hydrate; Hemimorphite, the zinc silicate hydrate; and Apophyllite, 
a hydrated calcio-potassium silicate, extraordinarily fine specimens of 
which are seen in Cases 23 and 24, and in the glazed ends of Case 25. 

The second series in the class of the silicates consists of those of 
the sesquioxides. Foremost among them is the Topaz, an aluminium 
silicate, in which part of the silicate is replaced by an analogous 
fluosilicate. Many specimens of this mineral, collected by Col. de 
Kokscharow, are here shown. Those fromthe Urulga river in Siberia 
are singularly fine; they are of a delicate sherry-colour, but are pre- 
served in the dark, as light speedily bleaches them. 

The third series of the silicates is constituted of those in which the 
monoxides and sesquioxides are associated in the same mineral. 

The various groups known by the general names of the Garnets, 
Scapolites, Idocrase, Epidote, the Felspars, the Micas, and Dichroite 
find their places in this series, into the hydrated section of which fall 
the beautiful and extensive varieties of Zeolites and Chlorites. 

Among these the Garnets form a group of minerals belonging to the 


cubic system in which the chemical type (8’0,M,/” 0,,38i0,) re- 


mains constant, while the isomorphous elements under that type replace 
each other inunlimitedvariety. Among the familiar forms of thismineral 
group, the violet-tinted Almandine, and the rich red Syriam Garnet are 
ferrous-aluminic varieties; the yellow and hyacinthine Garnets, known as 
Cinnamon-stone and Hssonite contain calcium and aluminium: the 
calcium is replaced by magnesium in the deep blood-red Bohemian 
Garnet and Pyrope, varieties which when cut en cabochon are the 
Carbuncle of jewellery. Idocrase, a mineral with a smaller range of 
chemical variation than the Garnet, is represented by a series of 
erystals (of pyramidal forms) of remarkable variety and perfection. 
Epidote is also well represented by specimens from Ala and from a 
the Obersulzbachthal. To the Epidote group also belong the minerals 97 ¢ 93. 
Allanite, Zoisite, and Jadeite. ‘I'o these succeed the various mine- 
rals, Phlogopite, Biotite, Muscovite, Lepidolite, &c., included in a 
group under the name of Mica. The group of Felspars follows, among 
which will be found Labradorite, with its beautiful play of colours ; 

the Moonstone, a partially decomposed Orthoclase; a fine specimen of 
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the Orthoclase called ‘‘ Valencianite,” from Mexico; also, fine speci- 
mens of Amazonite and other varieties of microciine felspar. 

Dichroite (the Sapphire d’Hau of jewellers) is remarkable for its 
pleiochroism, a character due to the different degrees in which the 
crystal absorbs the light of different colours according to the planes 
of their vibration; the crystal when looked through perpendicularly 
to the basal face 001 is of a rich blue, perpendicularly to the faces 
010 and 100 it is of a bluish white, and of a pale straw colour respec- 
tively. The Beryl includes the Emerald, and also the Aquamarine of 
the jewellers; it is an alumino-glucinum silicate, the Aluminium being 
in the Emerald apparently displaced to a minute amount by Chromium, 
Euclase is a mineral composed of the same elements, and containing 
a small quantity of water: the specimens of it from Siberia are of high 
interest. These are followed by hydrated silicates, including a very 
complete collection of the Zeolites, among which the Mesolite from 
India, the Scolecite from Iceland and India, and the Edingtonite 
from Scotland are remarkable. Here are exhibited remarkably fine 
specimens of Harmotome, of Stilbite, of Waluewite and Clinochlore, 
of Cronstedtite and Pyrosmalite: large specimens of the latter mineral 
are shown in a glazed end of Case 33. | 

The silicates proper are succeeded by minerals in which 
silicates are associated with boric-oxide or borates. Among these 
the Tourmalines present a rich assortment of valuable and beautiful 
specimens, conspicuous for crystals of Rubellite from Siberia and 
Ava. Two very fine specimens of the Rubellite from the latter 
country are seen in this Case. ‘The one remarkable for its magnitude 
and form was brought from Ava by Colonel Symes, to whom it 
was a present from the King of Ava. ‘The other, also a very large 
specimen, and of deep colour, was presented in 1869 by C.S. J. L. 
Guthrie, Esq. These are succeeded, in Case 34, by a class of minerals 
of great mineralogical interest, containing some of the rarest of the 
elements, and themselves of rarity ; much uncertainty, however, still 
attaches to the chemical formule of several of these species. The 
titanates, the tantalates, and niobates, and these combined with silicates, 
zirconates, and stannates, thus link the silicates to the molybdates 
and tungstates, and these, in turn, are followed by the class of 
chromates and the sulphates. The suite of specimens of Perofskite, 
the crystals of Eudialyte, of Columbite, of Fergusonite, of Pyrrhite, 
and of Aischynite, and the specimens of Tscheffkinite, are especially 
observable for their excellence or their rarity. 


Among the anhydrous species in the sulphates, attention may be Sulphati| 


called to the specimens of Celestine (strontium sulphate) from near 
Bristol and Sicily, and to the Anglesite (lead sulphate) from Derby- 
shire, as also from Pennsylvania and Monte Poni. Gypsum, or 
Selenite, the hydrated calcium sulphate, is an important mineral as 
yielding Plaster of Paris by the expulsion of its water. A magnifi- 
cent specimen of this mineral, as remarkable for its size as for the 
grouping of its crystals, presented by His Royal Highness the late 
Prince Consort, ornaments a window in the Pavilion. It was found 
at Keinhard’s-bruhn, Saxe-Coburg. 
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Adjoining these are afew minerals of the greatest rarity and inte- 
rest. The crystals of Linarite are unique, and the specimens of Cale- 
donite and Lanarkite, of Leadhillite, a lead hypotetracarbonate com- 
bined with sulphate, and of the rare mineral Connellite, are among 
the finest known of these British species. 

The borates and the class of nitrates occupy parts of Cases 37 and 
38; thence to Case 40, the Cases are occupied by the class which in- 
cludes the phosphates and arsenates, in which the isomorphism of the 
corresponding compounds of the arsenoid element Phosphorus, and of 
Arsenic, is so complete that the salts of their acids cannot be well 
classified apart from each other. With these also the Vanadates find 
their place, as being isomorphous with them. 

Here may be seen fine crystals of Hrythrine, the beautiful cobalt 
arsenate (Case 38d) ; specimens of Haidingerite (Case 38b), and of 
Erinite (Case 37h); crystals of Lazulite (Case 39b); very fine suites 
of Calcouranite (Case 59a) and of Cuprouranite (phosphate of Copper 
and Uranium) (Case 39d); the beautiful blue Cornish mineral Liro- 
conite (Case 40a); and splendid specimens of Apatite, Mimetesite, 
and Pyromorphite. 


Division V. OrGanic COMPOUNDS. 


In Case 41 is arranged a series of organic compounds, which as Case 
_ occurring in the earth with constant and definite characters, indepen- *! 
dent of organic structure, find their place in a mineral collection. 
Among these, Amber, in ancient times ranking in value with the 
gems, is here exhibited in a large series of specimens. 


PsEUDOMORPHS. 


As an addendum to the General Collection there is shown in Cases 42 Cases 
and 43 an extensive and instructive series of Pseudomorphs, that is to 42 & 43. 
say of minerals presenting a form not properly belonging to themselves, 
but to other minerals which they have succeeded in position. They 
illustrate the decomposing influences to which many minerals have 
been subjected, and they throw valuable light on the order of succes- 
sion in which, and the conditions under which, particular miaerals 
have been formed and deposited : in furnishing us with sure proofs of 
conversions which we can never hope to effect in the laboratory, they 
afford us a knowledge of facts which can be arrived at in no other way. 
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WITH THEIR VARIETIES, 


CONTAINED IN THE MINERALOGICAL COLLECTION. 


SPECIES 


N.B.—The names adopted for mineral species are in roman type. Other 
names designating varieties, or used aS synonyms, are in italics. 
Where the species to which the other names are referred are 


within parentheses, those names indicate varieties ; 


where the 


reference is made by the sign of equality, the names are syno- 


nyms. 


containing the collection ; 
letter the compartment of the case in which the mineral will be 


found. 


Abichite = Clinoclase 
Abrazite = Gismondite . 
Acadialite (Chabasite) . 
Acerdese = Manganite 
Achirite = Dioptase 
Achmatite= Epidote 
Achmite . j . 
Achroite (Tourmaline) ) 
Achtaragdite (Clays) 


Achtarandite = Achtaragdite . 
Acicular Bismuth = Aikinite . 


Aciculite = Aikinite 
Acmite = Achmite . 
Actinolite . 
Actinote = _ Actinolite 
Adamine, Adamite 
Adamsite (Muscovite) 
Adularia (Orthoclase) 
Asdelforsite (Wollastonite) 
Atdelforsite of Retzius 
= Laumontite 
Reyrine, Aigyrite 
Aérinite . 
Ayrosite = Pyrargyrite 
JEischynite ; 
Aftonite = Aphithonite 
Agalmatolite 
Agaphite = Calaite 
Agate (Quartz) 
Agate-Jasper (Quartz) 
Aglaite 
Agnesite = Bismutite 
Agricolite 5 
Agustite = = Apatite ; 
Aikinite 5 
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Ainalite (Cassiterite) 
Ainigmatite = Kolbingite 
Akanthite ; 
Akanticon = Arendalite : 
Akontite = Glaucodote . 
Alabandine, Alabandite 
Alabaster (Selenite) . 
Alalite = Diopside . 
Albertite . : 

Albine (Apophyllite) 
Albite : 


Alexandrite (Chrysoberyl) 


Algerite (Scapolite) . 
Alipite = Pimelite . 
Ahzite = Alipite . 
Allagite (Rhodonite) 
Allanite (Orthite) 
Allemontite 
Allochroite (Garnet). 
Alloclasite : 
Allomorphite Barytes) 
Allophane 
Alluaudite : 
Almandine (Garnet) . 
Alstonite . 
Altaite 
Alum 
Alumian . 
Aluminilite = Alunite 
Aluminite = Websterite . 
Aluminium Fluoride 
=H imellite . 
Aluminium Hluostlicate 
== hovers 


Aluminium Fiydra aaepors 12b 


The numbers and letters refer to those on the table-cases 
the number indicates the case and the 
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esi Mellate = Mellite 


Aluminium Sulphate 

= Alumian . : 
Alumocalcite (Opal) 
Alumstone = Alunite 
Alunite 


Alunogen = Keramohalite 


Alurgite . 

Alvite 

Amalgam . 

Amazon-stone (Microcline) 


Amazonite = Amazon-stone 


Amber. 
Amblygonite 
Amblystegite 
Amethyst (Quartz) 
Amianthus ea 
Ammiolite 
Ammonium-Alum 

= Tschermigite 
Ammonium Chloride 

= Sal-Ammoniac 
Ammonium Sulphate 

= Mascagnite 
Amoibite (Nickel Glance) 
Amphibole = Hornblende 
Amphigene = Leucite 
Amphodelite (Anorthite) . 
Anagenite = Chromochre. 
Analcime, Analeite . 
Anatase 
Anauxite (Clays) 
Andalusite 
Andradite = Allochroite . 
Andreasbergolite 

= Harmotome 
Andreolite = Harmotome 
Andrewsite 
Angiarite (Vivianite) 
Anglesite . 
Anhydrite 
Ankerite . 
Annabergite 
Annite (Lepidomelane) 
Annivite (Tetrahedrite) 
Anorthite. 4 
Antholite = Anthophyllite 
Antholite = Kupfferite 
Anthophyllite . 
Anthophyllite, Hydrous 

(Hornblende) : . 
Anthosiderite . 6 
Anthracite (Coal). 
Anthraconite (Calcite) 
Antiédrite = Edingtonite 
Antigorite (Serpentine) 
Antimonial Copper 

= Wolfsbergite . 
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Antimonial Nickel 

= Breithauptite . A 3a 
Antimonial Siloer = Dyscrasite 3a 
Antimonial Silver Blende 

= Pyrargyrite.. ~. ; easy) 
Antimonite = Stibnite . . Ge 
Antimony Glance = Stibnite . 6e 
Antimony Ochre = Cervantite 15h 
Antimony Oxide = Senarmontite 15f 
Antimony Oxide = Valentinite 15¢ 
Antimony Oxide = Cervantite . 15h 
ory Oxysulphide 


= Kermesite : 15h 
Antimony Sulphide = Stibnite  6e 
Antimony ee: 
Antozonite (Fluor) . : . Te 
Antrimolite (Mesolite) ; . 29e 
Apatelite . ‘ : . 3df 
Apatite 40b 
Aphanesite = Clinoclase . . 37h 


Aphérese = Libethenite . . 37e 
Aphrite (Calcite) . : . 20c 


Aphrizite (Tourmaline) . . 33g 
Aphrodite (Meerschaum) . 23g 
Aphrosiderite (Ripidolite) . 32¢ 
Aphthalose = Aphthitalite . 35b 
Aphthitalite = Glaserite . . 85b 
Aphthonite (Tespbed tite) airs) 
Apjohnite . : : . 37a 
Aplome (Garnet) . . 268 
Apophyllite . : » 24f 
Apyrite = Rubellite . : . 33C 
Aquamarine (Beryl). ‘ . 30a 
Aquamarine of Brunnich 

= Apatite : : . 40b 
Araoxene = Dechenite . . 38b 
Aragonite “ ‘ va 
Arcanite = Glaserite . 85b 


Arcticite = Seapolite . . 25g 
Ardennite = Dewalquite . . 28a 


Arendalite (Eipidote) ; eid 
Arfvedsonite (Hornblende) eta. 
Argentine (Calcite) . ‘ . 20¢ 
Argentite . ; 5 , . 3d 
Argentopyrite a ie : . 5e 
Angynvic — Argentite. (\) ai wed! 
Argyroceratite = ingen ie Sh 
Argyrose = Argentite . 3d 
Argyrythrose = Pyrargyrite . 8a 
Aricite = Gismondite . . 80g 
Arite : ; . ba 
Arkansite (Brookite) ‘ . 14a 
Arksutite . . ; noc 
Arquerite , ; : se E 
Arsenic . 2g 


Arsenic Hahlere= = Tennantite. Te 
Arsenic Glance = Arsenic . 2g 
Arsenic Oxide = Aysenolite . 15f 
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Arsenic Sulphide = Realgar . 66 Baralite = Bavalite ; . dle 
Arsenic Sulphide = Orpiment . 6g Barium Carbonate = Witherite 18a 


Arsenical Antimony Barium Sulphate = Barytes . 36b 
= Allemontite . - 2g SBarnhardtite . : . dh 
Arsenical Cobalt = Smaltite . 8b Barolite = Witherite . 18a. 
Arsenical Copper = Domeykite 8a Baroselenite = Rarytes . . 36b 
Arsenical Iron = Mispickel . 6h  Barrandite ‘ 4 : . 38d 
Arsenical Nickel = Nickeline. 3a SBarsowite : : : . 28h 
Arsenical Pyrites = Mispickel 6h  Baryilite . ; . 440 
Arsenical Silver (Dyscrasite) . 3a Barystrontianite = Stromnite . 18b. 
Arsenical Silver Blende Barytes . : : ; . 36b. 
= Proustite?: ; o8b. Bar ur yt- Harmotome 
Arsenicite = Pharmacolite . 38b = Harmotome . . 31d 
Arseniosiderite : . 89a Barythedyphane (Hedyphane). AAd 
Arsenious Acid = Aysenolite . 15f Barytine = Barytes . . 36b. 
Arsenite = Arsenolite . . 15f LBarytocalcite . - 2illb. 
Arsenocrocite = Arseniosiderite 39a Barytocelestine (Barytes) . . 36e 
Arsenolite : . 15f Barytophyllite = Chloritoid . 32h 
Arsenomelane = Sartorite . 8d Basaitine = Hornblende. . 23b 
Arsenopyrite = Dufrenoysite . 8d Basanite = Lydian Stone ~ ba 
Arsenosiderite = Leucopyrite . 3b Basanomelane = Ilmenite . lid 
Asbeferrite (Hornblende) . . 24a Basicerine = Fluocerite . 2 =Od 
Asbestos (Hornblende) . . 24¢ Bastite (Enstatite) . , . 22h 
Asbolane = Asbolite (Wad) .12h Sastndsite = Hamartite . . 22d 
Asparagus-Stone (Apatite) - 40d Bastonite (Lepidomelane) . 28¢ 
Asperolite (Chrysocolla) . . 25¢ Batrachite(Olivine) . | 22k 
Asphaltum : A . 41d Baulite = Krablite . : . 27h. 
Aspidelite (Sphene) . : . 3406 Bauxite = Beauxite : SIRE 
Asteroite (Augite) . : . 21g Bavalite (Chamoisite) . . ole 
Astrophyllite . ; ; . 28c Bayldonite : . svt 
Atacamite . : ! . 9d Beawmontite (Heulandite) . 324 
Atelestite : E .39h Beauxite . ° , : WANE 
A theriastite (Scapolite) : . 25h Beekite (Quartz) . é . 15a 
Atlasite (Malachite) : . 22d Beffanite = Cyclopite  . . 28¢ 
Attacolite : Be, . 89a Bell Metal Ore = Stannine . 5h 
Auerbachite (Zircon) ; .13b Lelonite = Aikinite ; Tainl © 
Aueite = : i : . 21g LBeraunite ; ; , 38H 
Aurichalcite wrete  Bersbutter, 2. 6 . o7a 
Auriferous Pyrites (Pyrites) . 6b Bergmannite (Natrolite) : . 30h 
Aurotellurite = Sylvanite . 6d Berthierine (Chamoisite) . . olg 
Automolite = Gahnite . . 10e LBerthierite  . ; é . 8d 
Autunite = Calcouranite . . 389¢ Beryl : : ; ; He20e 
Avanturine (Quartz) : 18e Berzelianite . J : . be 
Avanturine cere (Oligoclase) 2%e Berzeliite = Kihnite  . . 38b 
Axinite . . 838d Berzeline = Berzelianite . SARE 
Azorite . . 84g Berzelite = Mendipite . a Ue 
Azure-Stone = “Lapis Lazuli . 34b Beudantine = Beudantite . 39g 
Azurite = Lazulite. : . 89b  Beudantine of Covelli 
Azurite = Chessylite . 52d (Nepheline) é A . -28F 
Beudantite of Levy . : . 39g 
Bieberite . . 35e 
Babingtonite . : . 24f  Bindheimite — Bleinierite . 39h 
Bagrationite (Orthite) é . 27b Binnite of Heusser = Sartorite 8d 
Baterine = Columbite . . 34g Binnite of Descloizeaux . . 8d 
Baikalite (Diopside) ? . 2le Biotine = Anorthite ; . 28f 
Balas Ruby (Spinel) 4 SA0e tBiotite .. ‘ - 28b 
Ballesterosite (Pyrites) . . 6b Bischofite of Fischer 


Bamlite (Fibrolite) . ‘ . 26d = Plumboresinite 3 . 39b 
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Bischofite of Pfeiffer : ~ Go) Bosc % : é : aie 
Bismite = Bismuth Ochre qos | Borax : 37d 
Bismuth . é : : 2g Bornine, Bor nite = Tetradymite 6d 


Bismuth Blende = Eulytine . 26d Bornine, Bornite = Krubescite 5e 
Bismuth Oarbonate = Bismutite 2ic  Borocalcite = Boronatrocalcite 87d 


Bismuth Glance = Bismuthite 6f Boronatrocalcite . ; . ord 
Bismuthic Cobalt = Cheleutite. 3c  Bosjesmanite . . 37a 
Bismuthine, Bismuthite . . 6£ Botallackite (Atacamite) 6 5 al 
Bismuth Ochre : : . 15g Botryogen : : . 35g 


Bismutholamprite = Bismuthite 6f  Botryolite (Datholite) b . 34a, 
Bismuth Selenide = Frenzelite 6d Botryte = poteyegen : . 35g 


bismuth Silicate = Hulytine . 26d Boulangerite . ; a1) eh 
Bismuthic Silver — Chilenite . 3a Bournonite  . j “in 1 
Bismuth Sulphide = Bismuthite 6f Bournonite of Lucas 
Bismuth Tellurium == HOOMOULKE d 2 . 26d 
= Tetradymite . : . 6d Boussingaultite. : : . 36g 
Bismuth Vanadate = Pucherite 38b Bowenite (Serpentine) . . 25a 
Bismutite . . 2lc  Bowlingite ‘ : . . 32h 
Bitter Spar = Dolomite . . 20d. Branchite. ; : . Alb 
Bitumen = Asphaltum . . 41d Brandisite (Seybertite) : . dle 
Bituminous Coal (Coal). .4la  Braunite . : : or OE 
Bjelkite . , . Te Bravaisite (Clays) : . 3806 
Black Cobalt = Wad. .12h Breislakite (Augite) . : . 21¢ 
Biack Copper = Melaconite .10c Breithauptite of Dana . » 3a 
Black Hematite = Psilomelane 12f Breithauptite of Chapman 
Black Lead = Graphite . arth. = Covellite . é L cob 
Black Tellurium = Nagyagite. 5c Breunnerite : 208 
Bleimere = Bleinierite . . 89h = Brevicite (Natrolite) ; . 30g 
Bleinierite : ; ; . 89h Brewsterite ~. : . old 
Blende . : , ‘ . 4b Bright White Cobalt 
Blodite ©. ; : : . 35h = Cobalt-Glance . 6g 
Blomstrandite. ~ . 04h) Bi ‘ttle Silver Ore = ‘Stephanite 5h 
Bloodstone = Heliotrope : . 16a Brochantite  . . 35g 
Blue Asbestos = Crocidolite . 31g Bromargyrite . : Jol 
Blue Copper = Chessylite . 21d Bromic Silver = Bromargyrite Sh 
Blue Felspar = Lazulite . . 39b = Bromite = Bromargyrite aon 
Biue Spar = ULazulite . . 89b Bromlite = Alstonite  . mela 
Blue Vitriol = Chalcanthite . 35g  Bromyrite = Bromargyrite . 8h 
Blumenbachite = Alabandite . 4h Brongnartine = Brochantite . 35g 
Blumite of Liebe = Megabasite 33h  Brongniardite . «nod. 
Blumite of Fischer Brongniartine = Glauberite . 35h 
= Bleinierite 2 j . 39h Bronzite . i 7 5 DOIN 
Boart (Diamond) . : . lf Brookite . . 4 : . l4a 
Bodenite (Orthite) . - 27b ~Brossite (Dolomite) . eee OK: 
Bog Butter = Butyrellite -41b Brown Coal (Lignite) . . Ala 
Bog Iron Ore (Limonite) . . 12d Brown Hematite = Limonite. 12d 
Bog Iron Ore (Limnite) . . 12f£ Brown Iron Ore = Limonite . 12d 
Boy Manganese = Wad. . 12h Brown Ochre (Limonite , 196 
Bohemian Garnet = Pyrope . 26h Brown Spar (Chalybete) . 20h 
Bole (Clays) . : . 30c + =Brucite of Beudant. ‘ . 10d 
Bologna-Stone (Barytes) : . 86e Brucite of Gibbs 
Bolognian Spar = Chondrodite  . : 220 
= Bologna Stone j . 36e Bucholzite (Fibrolite) . . 26d 
Bolopherite = Fe ereteue 21h Bucklandite of Hermann (Epi- 
Boltonite (Olivine) . . 22f dote) . 120d 
Bolus = Bole . : < . 80¢ Bucklandite of Levy (Orthite) 220 
Bombiccite  . .41b Bunsenine of Krenner 


Boracie Acid — Sassoline 1 15¢ = Krennerite . : . 6d 


: 
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Bunsenite, Bunsenine . . 10e  Carminite. : : ; . 9a 
| Buratite . , . 21d Carnallite é Sle ee 
i Bustamite (Rhodonite) 6 . 24f Carnat (Kaolinite) . ; . 30b 
‘Mi Butyrellite : ; . 39h Carnatite = Labradorite . . 28h 

Butyrite = Butyrellite : .41b Carnelian (Quartz) . ; PelGr 

Byssolite = Tremolite . . 28a Carolathine (Allophane) . 30d 

Bytownite (Anorthite)  . . 28g  Carpholite : . 808 

Carphosiderite . § . ova 
Carphostilbite (Thomgonite) . 80f 

Cabrerite : . 38d GOSS ie ane : 5) Oke 

Cacheutaite (Clausthalite) . 8d VCassiterotantalite (Tantalite) . d4¢ 

Cacholong (Opal) . 5 .15e Castelnaudite = Xenotime  . 38a 

Cacoxene, Cacoxenite . . 88h Castor (Petalite) ; : . 29b 

Cadmium Ochre . : . 10d Catapleyjite ; : . b4f 

Cadmium Sulphide Cat’s- Kye (Chrysoberyl) : yee 

= Greenockite . : . 5a Cats-Hye (Quartz) . : . 18f 

Cairngorm (Quartz) : : . 14f Cavolinite (Nepheline) . 20 

Calaite . : : : . 88g  Cawk (Barytes) x , . 36e 

Calamine . 4 . 19h Celadonite (Augite) . : . alg 

: Calamite = Tvemolite . 28a Celestine, Celestite . : 35d 
: Calaverite _ 84  Célestobarite — Barytocelestine 36e 
\ Calcareous Bary ytes (Barytes) . 36e Cellular Pyrites (Marcasite) . 6b 
i Calcareous Spar = Calcite .18e Cellular Quartz (Quartz) . ast 
i, Calcedony = ban a . 15b Cerasine ='Mendipite ~ - Pas 
Calcite . : . 18e  Cerasine = Cromfordite . . 22d 

Calcium Ar senate Cererite, Cerite : 25a 

= Pharmacolite . : . 88b Cerine = Allanite . 4 . 27b 

Calcium Borosilicate Cerium Carbonate 

= Datholite. ; . d4a, = Lanthanite . : , akb 


Calcium Carbonate = Calcite . 18e Cerium Fluoride = Fluocerite. 94 
Calcium Carbonate = Aragonite 17a Cerium Phosphate = Churchite 38b 
Calcium Columbate = Microlite 34g Cerium Silicate = Cerite . . 26a 


Calcium Columbate = Azorite . 34g  Cerolite . : f 5 . 258 
Calcium Phosphate = Apatite. 40b Cerussite . : 3 : . 18b 
Caleium Silicate =Wollastonite 24e Cervantite ‘ , . 15h 
Calcium Silicate = Okenite . 23f  Ceylonite = Pleonaste -10f 
Calcium Sulphate = Selenite . 36g Chabasie, Chabasite : . 81b 
Calcium Tungstate = Scheelite 33f Chalcanthite . : . 358 
Calcouranite . : : . 39¢ Chalcedony (Quartz) ’ . 15b 
Calespar = Calcite . : . 18e Chalcocite = Copper Glance . 36¢ 
Calderite (Garnet) . : . 262 Chalcodite (Stilpnomelane) . 31f 
Caledonite : : : . 87¢ Chalcolite = Cuprouranite . 39d 
Calomel . : F . 9b Chalcophacite = Liroconite .. 40a 
Calyptolite (Zircon) . ; . 18c Chalcophanite . : F - teh 
Campylite (Mimetesite) . . 40g  Chalcophyliite. 37h 
Canaanite (Diopside) : . 21f  Chalcopyrite = Copper Pyrites 5f 
Cancrinite , r . 28f  Chalcopyrrhotine (Pyrrhotite) . 5e 
Candite = Oeylonite : . 10f  Chalcosiderite (Dufrenite) b Shere 
Cannel Coal (Coal) . . . 41a  Chaleosine = Copper Glance . 3¢€ 
' Cantonite (Covellite) : 5e  Chalcostibite = Wolfsbergite . 8d 
Capillary Pyrites = Millerite . 5b  Chaicotrichite (Cuprite) . i OG: 
Caporcianite (Laumontite) . 29h Chalilite Gamer : . d0f 
Capped Quartz (Quartz) . . 13f Chalybite. . : . 20h 
Carbonado (Diamond) . eae yy Chamoistte  -= 4 . slg 
Carbuncle (Garnet) . : . 26f ‘Chanarcillite ©. z pie 
Carinthine (Hornblende) . . 24b Chathamite (Chloanthite) IG 
Carmenite = Digenite  . - 8e Cheleutite (Smaltine) : eG 
Carmine Spar = Carminite . 39a Chenevixite . ; : . 88F 
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_ Chenocoprolite = Ganomatite . 39g Clausthalite . i s od 
‘ Cherokine (Pyromorphite) . 40d Clays s ; . 80¢ 
Chert = Hornstone. - 15a Cleavelandite = Dy Alite p . 29a 
Chessylite : . 21d Cleiophane (Blende). dial 
Chesterlite (Microcline) ! . 29a Cleveite . . 84h 
Chiastolite (Andalusite) . . 266 Clingmanite = Margarite . oon 
Childrenite : 40a  Clinochlore : ‘ oe 
Chileite of Breithaupt = == Githite 12a = Clinoclase, Clinoclasite : 6 Bila 
Chileite of Kenngott Clinoedrite = Tetrahedrite . Ta 
(Volborthite) 4 -. |» 38h Clintonite = Seybertite . . 8le 
Chilenite . a . 8& Cluthalite (Analcime)  . > 29h 
Chiltonite = Prehnite  . pave. Coal : . Ala 
Chimborazite = Aragonite 17a Cobalt Arsenide = Smaltite . 3b 
Chiolite . ; : : - 9b Cobalt Arsenate = Erythrine . 38d 
Chiviatite : : : 5 IG Cobult Bloom = Erythrine . 38d 
Chloanthite . : : - 38¢ Cobalt Glance . : A 2 OS 
Chiloxaneyate = 9 9. 8h Cobalimne, Cobalitte 
Chlorastrolite . é é oUt = Cobalt Glance. : . 6g 
Chlorite = Clinochlore . . 82f Cobalt-Manganese Spar 
Chlorite = Pennine. i . aze (Rhodochrosite) . . 19h 
Chiorite = Ripidolite . . 028 Cobalt and Lead Scenes. 
Chiorite-Spar = Chloritoid . 82h = Tilkerodite . : . de 
Chloritoid : - 82h —Cobalt-Nickel IS 
Chlorocalcite . 7 Oe = Linneite . : 1 De 
Chloromelane = Cronstedt tite eile | Oona Onn (Wad). : oh 
Chloropal _. 380d Cobalt Sulphate = Bieberite . 35e 
Chlorophacite = = -Chloropheite 23g Cobalt Sulphide 
Chloropheite . . 288 = Cobalt Glance. : 5 Oe 
Chlorophanerite (Glauconite) 3lg Cobalt Vitriol = Bieberite . 35e 
Ohlorophane (Fluor) Pierre i @oceinite * . 9b 
Ohlorospinel (Spinel) .10e Coccolite (Diopside) . : 1 OE 
Chodneffite = Cryolite . - 9¢ Cockscomb Pyrites 
Chondroarsenite ; : . ood (Marcasite) . is . 6b 
Chondrodite (Humite)  . . 22g Collyrite (Allophane) . 80d 
Chonicrite (Clinochlore) . . 82f  Colophonite (Garnet) : . 26g 
Ohristianite = Anorthite. . 28£ Columbite : . 34¢ 
Christianite of Descloizeaux Comptonite (Thomsonite) n OUE 
= Phillipsite : 3la  Conarite . . 23h 
Chromic Iron Ore = Chromite 10g Condurrite (Domeykite) ; . oa 
Ohromic Mica = Fuchsite . 28e  Conite (Dolomite) . f . 20e 
Chromiferous Pyromorphite Connellite ; : . d7b 
(Pyromorphite) . : - 408 Cookeite . : : “ . 82h 
Chromite . . 10g Copaline, Copalite . : . Ald 
Chromochre (Wolchonskoite) . 80d Copal, recent . : : . Ald 
Chromoferrite = Chromite . 10g pores. : : Feary ei GiaNe 
Chrysoberyl . : : »| 9e Copp : Chal 
Chrysocolla ; ; : 4 DRG Capper a Micllamiertte i BD 
Chrysolite = Olivine . 22f Copper Arsenide = Domeykite 3a 
Chrysolite of Sage = Prehnite 30e Copper Arsenide = Whitneyite 3a 
Chrysophane = Seybertite . sle Copper Arsenate 
Chrysoprase (Quartz) cea, = Chalcophyllite : . 87h 
‘Chrysotile (Serpentine) . . 25a Copper Arsenate = Clinoclase. 37h 
Churchite : : : . 388b Copper Arsenate = Cornwallite 37g 
Ohusite (Olivine) . . . 22f Copper Arsenate = Erinite . 37g 
Cimolite (Clays) aoa ge . 80¢c Copper Arsenate = Euchroite . 37g 
Cinnabar . : : . 8h Copper Arsenate = Liroconite. 40a 
Cinnamon-Stone (Garnet) . . 26e Copper Arsenate = Olivenite . 37e 


Clarite . : : 1 44b | Copper Blende — Tennantite <™ ve 
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Copper Curlonate = Malachite 22b  Cummingtonite of diammelsberg 


Copper Carbonate = Chessylite 21d (Rhodonite) ; a as 
Copper roth = Tyrolite . 87g Cupreine = Copper- Glance . 3¢ 
Copper Glance. : - 38e Cupreous Anglesite = Linarite. 87b 
Copper-Green = = Chrysocolla - 25¢  Cupreous Idocrase = Cyprine . 25f 
Copper Manganese (Crednerite) lle Cupr cous Manganese 
Copper Mica = Chalcop..rthite 37h = lLampadite . 4 LQ 
Copper Nickel = Nickeline . 3a Cuprite . . : 4 . La 
Copper Oxide = Melaconite .10¢  Cuproscheelite . ‘ : . 332 
Copper Oxide = Cuprite . 10a Cuprouranite . . 39d 
Copper Phosphate Cyanosite = Chaleanthite . 358 

= Libethenite . . d7e  Cyanotrichite = Lettsomite . 35h 
Copper Phosphate = Tagilite . 37g Cyclopette = Breislakite . » Bile 
Copper Phosphate Cyclopite (Anorthite) ; . 282 

= Phosphorochalcite . . 87h ~Cymatolite (Muscovite)  . =o 2oe 
Copper Pyrites : df — Cymophane (Chrysoberyl) . 9e 
Copper Selenide = Berzelianite 5¢ Cyprine (Idocrase) . ae ays 
Copper Silicate = Chrysocolla. 252 Cyprite = Copper- Clance BViktore 
Copper Silicate = Dioptase . 22f 
Copper Suboxide = Cuprite .10a  Damourite (Muscovite) . . 28e 
Copper Sulphate Danaite iMiepickells oh te Ole 

= Chalcanthite . : . 30g Danalite , dlh 
Copper Sulphide Danburite 3 . 84a 

= Copper Glance j - 8@ Daourite = Rubellite . . 33¢ 
Copper Uranite Dapéche . . 41b 

= Cuprouranite . 391 Dark Red Silver — Pyrargyrite 8a 
Copper Vitriol = Chalcanthite 858 Darwinite = Whitneyite . . 3a 
Coquimbite . 4 35f Datholite, Datolite . : . d4a 
Cordierite = Dichroite . | 28a Davidsonite = Beryl 5 . 29¢ 
Cornwallite  . f - 378  Davyne (Nepheline) . : Sa2EE 
Corundellite = Margarite . 82h Dechenite : ; . 88b 
Corundophyllite ar gen Oke . 82f Degerdite (Hisingerite) : . dle 
Corundum A . 9£  Delanovite (Halloysite) . . 80¢ 
Corynite . ; - 6g Delawarite = Orthoclase . . 29a 
Cosalite = Rezbanyite 5 - “%¢ Delessite . ; | 328 
Cotterite (Quartz) . : . 4f Delphinite = Oisanite P = He 
Cotunnite. : : - 9b Delvauaite, Delvauxine 
Couzeranite (Dipyre) : Zon (Dufrenite) . . 88t 
Covelline, Covellite . ‘ . 5b Demidoffite (Chrysocolla) . : 5 25g 
Crednerite é - . lle Dermatine (Serpentine) . . 25a 
Crichtonite (IImenite) é - lid  Descloizite : : i . 38b 
Crispite = Sagenite ‘ . 18¢ Desmine = Stilbite . : . 32a 
Crocalite (Natrolite) . : -380h Devilline (Langite) . : . 36h 
Crocidolite : : : .8lg Devonite = Wavellite ; . 38f | 
Crocoisite . : j . 35a  Dewalquite , i . 28a | 
Crocoite = Crocoisite 2 - 35a Deweylite = Gy mnite . . 28h 
Cromfordite . . « «22d Diaclase, Diaclasite Pelee) 21h 
Cronstedtite . : : .dle Diadochite ; . 392 . ; 
Crookesite aleve : - 5¢ Diagonite = Brewsterite . aid / 
Cryolite . 5 : : - 9c Daiallage . . 21h | 
Cryophyllite . , : a 20e Dialogite = = Rhodochrosite . 19h 
Cryptolite : ° j . 88a Diamond . ; Sasibe : 
Cryptomorphite ; : . 87d Dianite (Columbite) . : . 34g | 
Cube Ore = Pharmacosiderite . 38e Diaphorite= Allagite  . . 24f 
Cubicite = Analcime : . 29g Diaphorite of ee ase 
Cuboite = Analcime : . 29g Diaspore . 5 . 12b 
Cummingtonite of Dewey Dichroite . : ; : . 28a 


(Actinolite) . ‘ : . 23b Dickinsonite . ; : . 88b 
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Liigenite (Copper-Glance) . . 3e 
Dihydrite (Phosphorochaleite) . 37g 
Dillenburgite = Chrysocolla . 25c 
Dulinite (Allophane) . . 80¢ 
Dimagnetite (Magnetite) . 5 Als 


Dimorphine, Dimoxphite . 6d 
Diopside . é ~ 2Le 


Dioptase . 226 
Dioxylite = TLanarkite . 36f 
Diphanite = Margarite . d2h 
Diplovte = Latrobite 28g 
Dipyre 25h 


Disomose —Nickel-Glance 6g 


Disterrite = Brandisite dle 
Disthene = Kyanite 26¢ 
Dolerophanite . 36g 
Dolomite... é ’ . 20d 
Domeykite : : 3 5 BB 
Dopplerite : 41b 
Doranite = Analcime 29g 
Dreelite (Barytes) 36¢e 


Ducktownite (Copper- -Glance) 4 SO 
Dufrenite . : ; : 
Dufrenoysite of Damour . 3 eG 
Dufrénoysite of von Waltershausen 


= Binnite . ; : 5 al 
Duporthite 5 Blo, 
Durangite . 40h 
Dysanalyte 34f 
Dysclasite = Okenite 23f 
Dyscyrasite : é ; . oa 
Dyskolite = Saussurite . 27e 
Dysluite (Spinel) . 10e 
Dysodile . : = Alls 
Dysyntribite 5 Olle 
Earthy Calanine 

= Hydrozincite . . 2le 
Harthy Cobalt = Wad 5 2h 
Harthy Cobalt Bloom 

(Erythrite) 6 . 38¢ 
Edingtonite . . 298 
Edwardsite = Monazite . . 38a 
Higerane (Idocrase) . . 20f 
Higyptian Jasper (Quartz) . 13h 
Ehlite . o7g 
Ehrenbergite (Clays) . . 30¢ 
Hisenkiesel (Quartz) . : . 13g 
Hisennickelkies = Pentlandite. 4h 
Eikdennite : . 39h 
Hkebergite (Scapolite) . 25h 
Ekmannite : 5 Slit 
Elaolite (Nepheline) 5 Wises 


Elasmose of Huot = Altaite . 3d 
Elasmose of Beudant 

= Nagyagite ; wor 
Elasmosine — Nagyagite . OC 


Hlastic Bitumen = Elaterite . 41d 


laterite . 
Electric Calamine 
= Hemimorphite . 
Electrum ‘ 
Hliasite (Pitchblende) 
Embolite . 
Embrithite ( ‘Boulangerite) 
Emerald (Beryl). 
Emerald Copper = Dioptase 
Emerald Nickel = Texasite 
Emery (Corundum) . 
Eimerylite (Margarite) 
Eimmonsite (Strontianite) . 
FEmplectite 
Enargite . ( 
Enceladite = Warwickite 
Endellionite = Bournonite 
Eingelhardite = Zircon 
Enstatite . 5 
Einysite (Lettsomite) 
Hosphorite (Childr enite) . 
Epichlorite (Ripidolite) 
Epidote 
Lipidote Munganesiferous 
(Epidote) 5 
EH piphanite (Hukamptite) . 
Epistilbite 
Epsomite . : 6 
Epsom-Salt = Epsomite ; 
Hreinite = Harmotome 
Hrdmannite of Berlin (Orthite). 
Erdmannite of Eismark 
(Zircon) 
Eremite = Monazite. 
Erinite of Haidinger ‘ 
Hrinite of Thomson Clays) 
Erubescite : 
Erythrine, Erythrite . 
Erythrosiderite 
Lischerite (Kpidote) . ‘ 
Hssonite (Cinnamon-Stone) 
Ettringite 5 
FEucairite . 
Euchroite. 
Huchysiderite = P2 yroxene 
Euclase . 
Hucolite (Budialyte). 
Eudialyte . 
Ewudnophite 
Eukamptite : ‘ 
Eulytine, Eulytite . : 
Huphyllite : 
Hupyrchroite (Apatite) : 
Husynchite Oe 
Fiuxenite 5 
FEivansite . 
Luxitele, Evitelite 
= Valentinite- . ° 
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Fahlore = Tetrahedrite . va 
Fargite (Natrolite) 30h 
Faroelite . 30g 
Fassatte (Diopside) . aif 
Faujasite . 5 ake 
Heather Alum = Halotrichite . 37a 
Feather Ore = Plumosite. 8d 
Felsobanyite 35e 
Felspar = Orthoclase 27e 
Felspar = Albite 29a 
Felspar = Anorthite 28f 
Felspar = Labradorite 28h 
Felspar = Microcline 29a 
Helspar = Oligoclase 270 
Felspar = Petalite . 29b 
Fergusonite . 34h 
Ferrotantalite (Tantalite). 34¢ 
Ferrotitanite = Schorlomite b4f 
Fetid Kluor (Fluor) . 7e 
Fetibol (Chloropal) 30d 
Fettstein = Hleolite 2ef 
Fibroferrite 35f 
Fibrolite . 3 : 26d 
Lbrous Quartz (Quartz) : 13f 
Fichtelite . : Alb 
Hicinite (Hypersthene) 22h 
Figure-Stone = Steatite 232 
Fiorite (Opal) . 15e 
fireblende = Pyrostilpnite 8e 
Fire Opal (Opal) 16g 
Fischerite : 38h 
Flexible Silver Ore 

= Sternbergite be 
Flint (Quartz) . ; 15b 
Flos-Ferri (Arvagonite) lia 
Flucérine = Fluocerite Ye 
Fluellite . Ye 
Fluocerine, Fluocerite 9d 
Fluochlore = Pyrochlore . 30e 
Fluor, Fluorite . ; ure 
Fluor Apatite = Fr ancolite A0d 
Foliated Tellurium = Nagyagite 5c 
Fontainebleau Limestone 

(Calcite) ae 19d 
Forcherite (Opal) 16h 
Horsterite (Olivine) . 22 
Fossil Copal = Copaline . 41d 
Fowlerite (Rhodonite) QAL 
Francolite (Apatite) . 40d 
Franklinite . 10h 
Freiberyite (Tetrahedite). 7b 
Freieslebenite . 8c 
Frenzelite 6d 
Frieseite . Be 
Lritzscheite (Calcouranite) 39¢ 
F'rugardite (Idocrase) Q5£ 
Fuchsite (Muscovite) 28e 
Fuller’s Harth = Smectite 30¢ 
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Lullonite = Onegite . 
Hunkite (Diopside) . 
Fuscite = Seapolite . 


Gabronite (Scapolite) 
Gadolinite , 
Gaebhardite = Fuchsite : 
Gahnite (Spinel) j 
Galactite (Natrolite) 
Galena, Galenite 


Galenoceratite = Grenaordite : 


Gallicinite = Goslarite 
Ganomalite  . 
Ganomatite (Diadochite). 
Garnet : 
Garnierite 
Garnsdorffite = Pissophane 
Gaylussite 4 
Gearksutite . 

Gedrite (Anthophyllite) 
Gehlenite . : 
Genthite . 

Geocronite 


Geseryite = Siliceous Sinter 
Gibbsite . 

Gilbertite. 

Gillingite . : 

Grobertite (Dolomite) 
Gismondine, Gismondite . 
Glagerite ae 
Glaserite . 

Glassy Felspar = — Sunidine 
Glaubapatite (Apatite) 
Glauberite 

Glauber Salt = Mirabilite 
Glaucodote . 

Glaucolite (Seapolite) 
Glauconite 

Glaucophane 
Glaucosiderite = Vivianite 
Glinkite (Olivine) 
Globosite (Dufrenite) 
Glossecollite (Halloysite) . 
Glottalite (Analcime) 
Gmelinite. 

Gokumite (Idocrase) 

Gold : 
Goshenite (Beryl) 
Goslarite . : 

Gothite 

Gotthardite = - Dufr énoysite 
Gramenite (Chloropal) 
Grammatite = Tremolite 
Grammite = Wollastonite 


Graphic Tellurium = Sylvanite 6d 


Graphite . 


9c 


. 2le 


., 208 


. 23h 
: nour 
Gersdorffite = Nickel-Glance . 


6g 
. L5e 


alco 
. 32h 
eek: 
. 20e 
. 30g 


. a0C 


. 85b 
ene 
. 40d 
. dob 
. 06g 


6h 


: 208 
. dlg 
. 24) 


. ooc 
- 2eg 
. 08g 
 OUG 
. 208 
. dlb 
Ue Say 2 
a ape 
22296 
. oo0e 
la 
. Sd 
. o0d 
. 23a 
. 24e 
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Grastite = Clinochlore » oat 
Gray Antimony = Stibnite 6e 
Gray Cobalt = Smaltite . 3b 
Gray Copper Ore 

= Tetrahedrite 7a, 
Green Earth (Augite) 21h 
Greenlandite = Columbite 34¢ 
Greenockite : ba 
Greenovite (Sphene) 34e 
Grenatite = Staurolite 26¢ 
Groppite . 30f 
Grossular (Garnet) . 26e 
Griunauite : 8e 
Grinerite (Hornblende) 24b 
Guanite = Struvite 39a 
Guarinite : 34¢ 
Guayacanite = Enargite ; 8e 
Giumbelite 81g 
Gummite . : 12f 
Gurhofite (Dolomite) 20f 
Gurolite . : 23f 
Gymunite . ; 23h 
Gyrolite = Gurolite 23f 
Gypsum = Selenite 36h 
Hacked Quartz (Quartz) . . 13f 
Hematite. : Ila 
Hamatoconite (Calcite) 20¢ 
Hafnefjordite (Oligoclase) 27e 
Hagemannite (‘Thomsenolite) 9c 
Haidingerite of Turner 38b 
Haidingerite of Berthier 

= Berthierite 8d 
Hatite = Salt’. Sf 
Hailite = Websterite 35 
Halloysite é 30¢ 
Halotrichine = Halotrichite . 37a 
Halotrichite of Glocker 37a 
Hlalotrichite of Hausmann 

= Keramohalite . 35e 
Hamartite 22d 
Harmotome 31d 
flarrisite (Copper Glance) 3e 
Hartite . . Alb 
Hartmannite = - Breithauptite oa 
Hatchettine, Hatchettite . Ald 
Hauerite . 5d 
Hausmannite . 4 10h 
Hatiyne, Haiiynite . 34b 
Haydenite (Chabasite) . dlb 
Hayesine = Boronatrocalcite . 37d 
Heavy Spar = Barytes . 36a 
Hebetine = Willemite 22¢e 
Hecatolite = Moonstone . 27h 
Hedenbergite ! salts: 
Hedyphane, Hedyphanite 39e 
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Heliolite = Sunstone . 27e 
feliotrope (Quartz) . . l6a 
Helvine, Helvite . oth 
Hematite = Hematite papa) 
Hemichaleite = mee 8d 
Hemimorphite . . 25b 
Henwoodite . : . 38¢ 
Hepatic Cinnabar (Cinnabar) . 5a, 
flepatite (Barytes) . 36e 
Flercynite (Spinel) 5 LONE 
Hermannite = NS 

of Rammelsberg 24f 
Hermesite (Tetrahedrite) . 7b 
Herrengrundite : 35h 
Herschelite dla 
Hessite . 3d 
FLeterocline (Rhodonite) 24f 
fleteromorphite = Jamesonite. 8d 
Heterosite : . ° 39a 
Heulandite . : 32¢ 
Hielmite . : 34¢ 
flighgate Resin = Copaline Ald 
Hisingerite  . dle 
FLislopite (Calcite) . 20b 
Hitch ooobite (Plumboresinite) . 39b 
Hogauite = Natrolite 30g 
}Lornesite 38b 
Flévellite = Sylvite . 8f 
Lfolmesite = Seybertite 3l1e 
Holmite = Seybertite . dle 
Homichline (Barnhardtite) 5h 
Homilite . : : 34a 
Hloney-Stone = Mellite 39h 
Hornblende 23d 
Hornquicksilver = Calomel 9b 
Horn-Silver = Chlorargyrite . 8h 
flornstone (Quartz) . lida 
Ffortonolite (Olivine) 22t 
Houghite (Hydrotalcite) 1 96 
Howlite = Silicoborocalcite 37d 
Hubnerite : 33h 

_ Hudsonite (Augite) . 21¢ 
Hullite . 31g 
Humboldtilite (Melilite) 25g 
Humboldtine = Oxalite 39h 
Humboldtite = Datholite . 34a 
Humite . : 22g 
Huntilite . 3a 
Hunterite = Cimolite 30¢ 
Hureaulite : 38d 
flversalt (Halotrichite) 378 
Hyacinth (Zircon) 13b 
fTyalite (Opal) . 16f 
Hyalophane . 27e 
Flyalosiderite (Olivine) 22f 
Hyalotekite 22¢€ 
ydrang live of Cleaveland 

= Gibbsite . . 12d 
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Hydrargillite of Davy Lodyrite = Todargyrite . . 8h 
= Wavellite : A . 88f lolite = Dichroite . : . 28a 
Hydroboracite . 5 ; . 87¢ Iridosmine . : ; aria pot 
Hy droborocaleite Irite (Chromite) . 5 OY 
= Boronatrocalcite . . 87d Tron Alum = Halotrichite . ova 


Hydrobucholzite (Fibrolite) . 26d Tron Apatite = Zwieselite . age 
Hydrochlore = Pyrochlore .388e Jyron Arsenate 


Hydrocyanite . . 36g = Pharmacosiderite  . . 38e 
Hydrodolomite (Hydromagno- Iron Arsenate = Scorodite . 38e 

calcite) : .2le Tron Arsenide = Lilingite . 3b 
Hydro fluocerite Hamartite 22d Iron Borate = Ludwigite . 37d 


Hydrohematite = Turgite  .12d Tron Carbonate = Chalybite . 20h 
Hydrolanthanite = Lanthanite 21b Tron Chromate = Chromite . 10g 


Hydrolite = Gmelinite . . 31b Tron Froth (Hematite) . a line 
Hydromagnesite . . . 2le Tron Glance (Hematite) . Sluis 
Hydromagnocalcite . 5 .21le Tron Gymnite = Hydrophite . 23h 
ETOAC NOON ANTE Lron Maynetic Oxide 

= Hydromagnocalcite . . 21¢ = Magnetite , : oe Ot 
Hydronickelmagnesite = Pennite 21¢ Tron Ochre (Hematite) . slate 
Hydrophane (Opal) . : . 16g fron Phosphate = Vivianite . 38c¢ 
Hydrophite . : . 23h Tron Phosphate = Ludlamite . 39a 
Hydropite = Rhodonite . . 24e Iron Pyrites = Pyrites . .. 6b 
Hydrosiderite = Limonite .12d Tron Sesquiomide = Hematite . lla 
Hydrosteatite (Steatite) . . 23g Tron Sesquioxide = Gothite . 12a 
Hydrotalcite . . 9e Tron Sesquioxide = Limonite . 12d 
HHydrotephrovte (Tephroite) . 22e Tron Sesquiowide = Turgite . 12d 
Hydrotitanite . ; . 18d Tron Silicate = Lievrite . 5 TS 
Hydrozincite  . ele airon Sinter — Ie itene see . 89h 
Hypargyrite = Miar gyri . 8e Tron Sulphate = Melanterite . 35f 
Hypersthene . - 22h Tron Sulphide = Pyvrites . aoe 
Hypochlorite . : : . 8lg  Jron Sulphide = Mayeasite . 6b 
Alyposclerite (Albite) . , - 29b Tron Sulphide = Pyrrhotite . 5e 
Hypostilbite of Mallet Iron Tungstate = Wolfram . 33h 

= Laumontite . : . 29h Tron Vitriol = Melanterite . 35f 
Eiyposiniite of Beudant Iserine, Iserite. ; . lid 

== Syuillomies 32a Jttnerite (Hatiyne) . ‘ . 34¢ 
Hypotyphite = Arsenic Glance 2g  Ivaarite (Schorlomite) . . 34f 
Alystatite \Imenite) : - lid = Jaiolite = Kimitotantalite . 346 

Ixolyte . 3 ; ‘ . 41b 

Iceland Spar (Calcite) . . 18e 
Ice Spar = Ryacchite _. 27e =Jacynth = Hyacinth j . 18b 
Ichthyophthalinite (Apophylite) 238e Jacksonite (Prehnite) : iO 
Idocrase . ; . 25e Jacobsite . : : : Aes Oa 
Idrialine, Tdrialite . : .4lb Jade : : ; : . Jad 
Iglesiasite (Cerussite) . . 18d Jadeite . : ‘ MOT ES 
Igloite, Iglite = Aragonite . lva Jamesonite . ‘ + aed 
Iiluderite = Zoisite. . . 27a Jargoon (Zircon) . ; «lab. 
Iimenite . : lid Jarosite . Ae : . o7a 
Timenite of Brooke = Mengite 34f Jasper (Quartz) : . 13g 
Iimenorutile (Rutile) , . 138d Jasper Opal (Opal) . Lae 
Ilwaite = Lievrite . 6 . 27a Jefferisite . ; . d2e 
Indianite (Anorthite) , . 28g Jeffersonite (Hedenbergite) -, oli 
Indicolite (Tourmaline) . . 338b ~Jelletite (Garnet) .. sae 
Indigo Copper = Covellite . 5b Jenkinsite = Hydrophite - gol 
Todargyrite . «Shee Jet. é : . Ala 
Lodic Silver = Todargyrite . Sh Jewreinowite (Idocrase) : 2b 


fodite = Iodargyrite ; GP Slik aiolnewareneyer Po. : é . 37d 


| 
. 
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Johnite = Calaite 
Johnstonite = Vanadinite 
Jollyte 

Jordanite . 

Joséite 

Jossaite 

Junckerite = Chalybite 
Jurinite = Brookite 


Kainite 

Kéimmererite (Pennine) 
Kakochlore (Wad) 
Kalinite = Alum j 
Kampylite= Campylite . 
Kaolin = Kaolinite 
Kaolinite . : 
Kapnicite. > E 
Kapnikite = Rhodonite . 
Kapnite (Calamine) : 
Karstenite = oo. : 
Karelinite : 
Karyinite 

Keffekilite (Halloysite) 
Keilhauite 

Kenngottite (Miargyrite) . 
Keramohalite . 


Kerargyrite = Chlorar eyrite 


Kerate = Chlorargyrite . 
Kermes = Kermesite 
Kermesite : 
Kerolite = Cerolite . 
Kibdelophane i 
Kieserite . 
Killinite (Spodumene) ‘ 
Kimitotantaltte a) 
Kirwanite : 
Kischtimite 
Kjerulfine (Wagnerite) 
Klaprothine, Lae 
= Lazulite . 
Klipsteincte ( Rhodonite) . 
Knaufite = Volborthite . 
Knebelite : 6 
Kobellite . 
Kokscharovite (Hornblende) 
Kolbingité (Epidote) 
Kollyrite = Collyrite 
Konarite = Conarite 
Konigine (Brochantite) 
Konleinite = Konlite 
Konlite 
Koppite 
Korarfvetite 
Kotschubeite (Clinochlore) 
Kottagite . 
Kouphotite (Prehnite) 
Krablite (Orthoclase) 


. 388 
. oge 
. dle 


8d 
6d 


Webb 
. 20h 
. 14a 


. ofa 

. 82e 

12h 
. Oe 
. 40g 
. 80b 
. 80b 
5 Bett 
. 24e 
5 keh 
. 3db 


Krantzite . , 41d 
Kraurite = Dufrenite 38g 
Kreittonite (Spinel) . 10e 
Krennerite : 6d 
Kuhnite : 38b 
Kupaphrite = Tyrolite , 37e 
Kupferblende (Tennantite) 7G 
Kupferschaum = Sh 37g 
Kupfferite 24c 
Kyanite . 26¢ 
Kymatine (Actinolite) 23¢ 
Kyrosite (Marcasite) 6b 
Labrador Felspar 

= Labradorite 28h 
Labrador Hornblende 

= Hypersthene 22h: 
Labradorite . 28h 
Lampadite (Wad) 12h 
Lanarkite : 36f 
Lancasterite (Hydromagnesite) 21¢ 
Langite : 35h 
Lanthanite 21b 
Lanthanocerite = Cerite . 25a 
Lapis Lazuli (Hatiyne) 34b 
Lapis Ollaris = Potstone 23h 
Larderellite  . : ‘ 37d 
Lasionite (Wavellite) 38f 
Latialite = Hauyne 34b 
Latrobite (Anorthite) 28 
Laumontite, Laumonite . 29h 
Laurite 6d 
Lavendulane . 38d 
Lavroffite (Diopside) 21f 
Laxmannite 39h 
Lazulite . 39b 
Lead 2€ 
Lead Avtimonate = Bleinierite 39h 
Lead Arsenate = Mimetesite . 40g 
Lead Carbonate = Cerussite . 18b- 
Lead Chloride = Cotunnite . 9b 
Lead Chloro-carbonate 

= Cromfordite PE 
Lead Chromate = Crocoisite . 35a 
Lead Chromo-molybdate 

(Wulfenite) . 5 . 33e 
Lead Chrome _phosphate = = 

Chromiferous Pyromorphite. 40¢ 
Lead Cupreous Sulphate 

= Linarite . 37b: 
Lead Cupreous Sulphato- carbo- 

nate = Caledonite F 37¢ 
Lead Molybdate = Wulfenite . 33 
Lead Oxide = Lead-ochre . 10d 
Lead Oxide = Minium 9e 


Lead Oxy-chloride 
= Matlockite 


Hye: 
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Lead Oxy-chloro-iodide 

= Schwartzembergite . 
Lead Phosphate 

= Pyromorphite . 


Lead Selenide = Clausthalite . 
Lead Sulphate = Anglesite 
Lead Sulphate = Lanarkite 


Lead Sulphato-chloride 
= Connellite 
Lead Sulphato-tricar bonate 


“— Teadhillite and Susannite ‘ 


Lead Sulphide = Galena 
Lead Telluride = Altaite . 
Lead Tungstate = Stolzite 


Lead Vanadate = Vanadinite . 


Leadhillite 

Lead Ochre 

Lecontite . 

Ledererite = Gmelinite 
Lederite (Sphene) 5 
Lehmannite = Crocoisite . 
Lehrbachite 
Lehuntite (Natrolite) 
Lennilite = Orthoclase 
Lenzinite (Halloysite) 
Leonhardite (Laumontite) 
Leopoldite = Sylvite 
Lepidochlore (Ripidolite) . 
Lepidocrocite etliste) 
Lepidolite 

Lepidomelane . 

Lepolite (Anorthite) . 
Lettsomite 

Leucaugite (Diopside) 
Leuchtenbergite epnine) 
Leucite 

Leucolite = Dipyre. 
Leucolite = Pycnite . 


Leucophane, Leucophanite 


Leucopyrite (Lolingite) 
Levyne, Levynite 
Libethenite 

Liebigite . 

Lievrite 


Light Red Silver = Proustite . 


Lignite . 
Lilalite = Lepidolite 
Lillite . A 
Lambilite (Olivine) 


fame Harmotome = Phillipsite 
Lime Malachite (Malachite) 


Lime Mesotype = Scolecite 
Lime and Soda Mesotype 
= Mesolite . ; 


Lime Uranite = Galcouramten 


Limnite 
Limonite . 
Linarite . 


3la 
292d 


HOt 


. 29e 
39¢ 


Eloi 
Sad 
en 
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Lincolnite = Heulandite . . 82¢ 
Lindackerite . p . 39g 
Lindsayite (Anorthite) 1.288 
Linneite . ; bok 
Linsette = Lindsay yite i , 288 
Iniparite = Fluor. : pene 
Liroconite g : , . 40a 
Liskeardite  . . 38h 
Lithia Mica = Lepidolite . 28e 
Lithionite = Lepidolite . s123e 
Lithiophilite . : : . 39a 
Lithiophorite . ‘ ; . 12h 
Lithomarge (Halloysite) . . 806 
Liver-Opal = Menilite . . 16h 
Loboite = Gokumite ‘ ee ae 
Lolingite : : . ob 
Lonchidite (Marcasite) . 6b 
Lophoite (Ripidolite) : . 32g 
Loweite . : . 7a 
Loxoclase (Orthoclase) ; ie ie 
Ludlamite 3 é . 5 oa) 
Ludwigite : . o7d 
Lunnite = Phosphorochaleite . 87h 
Lydian-Stone (Quartz) . . Loe 
Lyellite = Devilline ; . dd5h 
Lythrodes = Eleolite  . Seer 
Macle = Chiastolite . ; . 26¢ 
Maclureite of Nuttal = Fassaite 21f 
Maclureite of Seybert 
= Chondrodite . ‘ . 22¢ 
Magnesia = Periclase  . . 10 


Magnesian Alum = Pickeringite 37a 
Magnesian Pharmacolite 

= Kuhnite . : ‘ . 38b 
Magnesite : ° : . 20d 
Magnesium Borate = Boracite 87c 
Magnesium Carbonate 

= Magnesite : “ . 20d 
Magnesium Hydrate = Brucite 10d 
Magnesium Hydrocarbonate 


= Hydromagnesite - 21c 
Magnesium Phosphate 
= Wagnerite . : . 39e 


Magnesium Silicate = Enstatite 22h 
Magnesium Silicate = Forsterite 22f 
Magnesium Silicate = Humite. 22¢ 
Magnesium Silicate 

= Meerschaum . A . 239 
Magnesium Silicate= Serpentine 25a 
Magnesium Silicate = Tale . 23¢ 
Magnesium Sulphate : 

= Epsomite and Kieserite . 35e 
Magnesoferrite, Magnesioferrite 10f 
Magnetic Iron Ore = Magnetite 10f 
Magnetic Pyrites = Pyrrhotite 5e 
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Masmetite ; 
Magnetopyrite = Pyrrhotite 


Magnoferrite = Magnesoferrite 
5 BAD 


Malachite : ’ 
Malacolite (Diopside) 
Malacone (Zircon) . 
Malthacite (Halloysite) 
Mangan-Blende = Alabandite 


e 


é 


Mangan-Epidote = Piedmontite 


Mangan-Idocrase (Idocrase) 
Manganese Alum = Apjohnite . 


Manganese Borate = Sussexite 


Manganese Carbonate 
= Rhodochrosite . 


Manganese Garnet = Spessartine 


Manganese Ovide = Braunite . 


Manganese Oxide 


10,f 
5e 
10f 


21e 
13¢ 
. 80¢ 
4h 
27d 
25f 
37a — 
370 


19h 
26g 
Of 


; LO 


= Hausmannite . : 
Mar anganese Oxide = Manganite 
Manganese Oxide 

= Psilomelane : : 
Manganese Oxide = Pyrolusite 
Manganese Phosphate 


= Hureaulite and Triplite . 
Manganese Silicate=Rhodonite 24e 
Manganese Silicate = Tephroite 22e 
_ Manganese Sulphide=Alabandite 4h 
Manganese Sulphide=Hauerite 


Manganite 
Manganocalcite 
Manganophyllite 
Manganosite 
Maranite = Chiastolite 
Marcasite. 
Marceline = Heter ocline. 
Margarite. 
Margarodite (Muscovite) . 
Marialite of vom Rath 
Marialite of Ryllo = 
Marionite = Hydrozincite 
Marmairolite (Calcite) 
Marmatite (Blende) 
Marmolite (Serpentine) 
Martinsite of Karsten (Salt) 
Martinsite of Kenngott 

= Kieserite. : 
Martite (Hematite) 
Maseagnine, Mascagnite . 
Masonite (Chloritoid) 
Matlockite , 
Mauilite = Labradorite . 
Medjidite . 


Hatiynite 


Meerschaluminite = ‘Halloysite 


Meerschaum 

Megabasite 
Megabromite = Embolite. 
iZeionite (Scapolite) . 
Melaconite es 


12¢ 


12f 
lle 


39f 


5d 
12¢ 


Melanasphalt = Albertite 
Melanchlore (Triphyllite) 
Melanchym = Rochlederite 
Melapite (Garnet) 
Melanochroite . 
Melanolite 

Melanophlogite 
Melanterite 

Melinite = Bole  . 
Melinophane, Melinophanite 
Melinose = Wulfenite 
Meliphanite = Neaen sane 
Melilite 

Mellite . 

Melopsite (Clays) 
Menaccanite (Ilmenite) 
Mendipite 

Mendozite 

Meneghinite 

Mengite 

Menilite (Opal), 

Mercury . 


Mercury and Lead Selenide 


= Lehrbachite 
Mercury Antimonite | 

= Ammiolite 
Mercury Chloride = 
Mercury Iodide = Coccinite 


Mercury Selenide = Onofrite . 
Mercury Sulphide = Cinnabar 


Meroxene (Biotite) 
Mesitine, Mesitite 
Mesitine ‘Spar = = Mesitite 
Mesole = Faroelite . 
Mesolite . : 
Mesotype = Mesolite 
Mesotype = Natrolite 
Mesotype = Scolecite 
Metachlorite Bipidolite): 
Metacinnabarite 
Metamite (Serpentine) 
Miargyrite , 
Mica = Muscovite . 
Mica = Phlogopite . 
Mica = Biotite 

Mica = Lepidolite . 
Mica = Lepidomelane 


Micaceous Iron Ore (Hematite) 


Micaphyllite = Andalusite 
Michaelite (Siliceous Sinter) 
Microbromite = Embolite 
Microcline : : 
Microlite . : 
Miemite (Dolomite) d 
Miesite (Pyromorphite) 
Milarite ? 

Mitky Quartz (Quartz) 
Millerite . ‘ 


C sllennell A 
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Miloschine, Miloschite 


(Allophane) . ° 5 aly 
Mimetene, Mimetite 

= Mimetesite . 40g 
Mimetesite, Mimetese . 40g 
Mineral Adipocire 

= Hatchettite 5 kllel 


Mineral Caoutchoue = Elaterite Ald 


Mineral Coal = Anthracite . 41a 
Minium : 9e 
Mirabilite . 36g 
Misenite . 35b 
Mispickel . : : 6h 
Misy (Copiapite) . 36f 
Maizzonite 258 
Mocha Stone (Quartz) l6e 
Modumite = Skutterudite 3 
Mohsine = Lolingite 3b 
Mohsite (Imenite) lid 
Mollite = Lazulite . 39b 
Molybdenite 4 6c 
Molybdenum Oxide 

= Molybdic Ochre 15g 
Molybdenum Sulphide 

= Molybdenite 6c 
Molybdic Ochre ‘ . 15g 
Molybdine = Molybdic Ochre . 15g 
Monazite . : . 38a 
Monazitoid ( Monazite) . 38a 
Monophane = Epistilbite . dle 
Monrolite (Fibrolite) 26d 
Montebrasite (Amblygonite) B9f 
Monticellite (Olivine) 22£ 
Montmartrite (Selenite) 36h 
Montmorillonite (Clays) . 30¢ 
Moonstone (Orthoclase) 27h 
Mordenite 3l¢e 
Morenosite ; 35e 
Moresnetite (Hemimorphite) 25b 
Mornite = Labradorite 28h 
Moronolite (Jarosite) 378 
Moroxite (Apatite) . . 40b 
Morvenite = Harmotome . dld 
Mosandrite . . 3d4f 
Mossotite (Aragonite) ld 
Mottramite 5 BTS 
Mountain Cork : 
Mountain Leather Baresi) 
Mountain Soap = Oropion . 30¢ 


Mountain Tallow = Hatchettite 41d 
Mountain Wood = Pilolite . 30b 
Muckite 44b 
Muiillerine, M Wiehe = = Sylvanite 6d 


Miller’s Glass = Hyalite eon 
Mullicite (Vivianite) : . 3886 
Murchisonite (Orthoclase) = ht 
Muriacite = Anhydrite » 35b 
Muscovite - 2ed 
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Miisenite = Siegenite ae aL 
Mussite (Diopside) s aif 
Myeline (Clays) . 30¢ 
Nacrite of Breithaupt 

(Kaolinite) . 30b 
Nacrite of Thomson 

(Muscovite) 28e 
Nadorite . 9d 
Nagyagite 5e 
Namaqualite of 
Naphtha . Ald 
Nasturane = Pitchblende 10h 
Natroborocaleite = Boronatro- 

calcite . ° : : . 37d 
Natrolite . . 30g 
Natron 21b 
Naumannite 3d 
Needle Ore = Aikinite 7c 
Nemalite (Brucite) . 10d 
Néoctése = Scorodite 38e 
Neolite 31g 
Neoplase = Botryogen 35g 
Neotocite . 31g 
Nepheline, Nephelite 28f 
Nephrite = Jade 24d 
Nephrite = Jadeite . ; 278 
Nertschinskite (Halloysite) 30¢ 
Newjanskite (Iridosmine) . one 
Newkirkite (Pyrolusite) lle 
Newportite = Phyllite 32h 
Niccolite = Nickeline yar cie: 
Nickel Arsenate = Annabergite 38d 
Nickel Arsenide = Chloanthite 3c 
Nickel Arsenide = Nickeline . 3a 
Nickel Arsenide 

= Rammelsbergite . 8b 
Nickel Bloom = Annabergite . 38d 
Nickel Bournonite(Bournonite) 74 
Nickel Carbonate = Texasite . 21e 
Nickel Glance . . 6g 
Nickel Green = Annabergite . 38d 
Nickel Gymnite = Genthite . 28h 
Nickel Ochre = Aunabergite . 38d 
Nickel Oxide = Bunsenite 10¢ 
Nickel Sulphate = Morenosite 35e 
Nickel Sulphide = Millerite 5b 
Nickel tribasic Arsenate 

= Xanthiosite 38b 
Nickeline , 3a, 
Nicopyrite = Pentlandite Ah 
Nigrine (Rutile) s 13d 
Niobite = Columbite 34¢ 
Nitratine 38a 
Nitre : 38a 

Tohle Onal (Opal) 14éf 

Nohlite oan 
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Nontronite (Chloropal) . . 30d Pachnolite : ay Oe 
Nordenskioldite (Tremolite) .23b Pagodite = Agalmatolite . dlg 
Nosean, Nosite (Hatiyne) . 84b =@Pajsbergite (Rhodonite) 5 . 24e 
Noumeite = Garnierite . . 23h Paleo-Albite (Albite) . . 29b 
Novaculite (Hornstone) . - 15a LPaleo-Natrolite= Bergmannite 80h 
Nussierite (Pyromorphite) . A0t  Palladic'Gold — Ronpezite  . 2 
Nuttalite (Scapolite) : . 25h Palygorskite (Clays) : . 80¢ 
| Panabase = Tetrahedrite A Ue 
Paper Coal = Dysodile . . 4ib 
Paracolumbite = Parailmenite 11d 
Ochran (Clays) ‘ : . 80e Paradoxite (Orthoclase) . 5 Be 
Ochroite = Cerite . : . 25a  Paragonite : : . 28 
Octahedrite = Anatase . . 14a Parailmenite (Ilmenite), : ~ lid 
Odite, Odinite (1 heey) . 28e  Paralogite (Scapolite) . =» 2ou 
llacherite d : . 82h = Paranthine, Paranthite 
Oerstedtite (Zircon). . 13¢ (Scapolite) . : . 3 208 
Ogcoite (Ripidolite) . ; . 82g  Parathorite (Thorite)  . 5 lee 
Oisanite of Delametherie Pargasite ore ‘ . 24a 
= Anatase . 4 3 . 14a Parisite . : ; . 22d 
Oisanite ev idote) : 5 . 27d ~~ Pastreite . : : é . 35g 
Okenite . : ; . 23f Pateraite . : . 332 
Olafite (Albite) . : .29b  Patrinite = Aikinite : a Ke 
Oligiste Iron = Hematite | lla  Paulite (Hypersthene) . . 22h 
Oligoclase ; ‘ . 27e Pea Lron Ore (Limonite) . ae 
Oligonite (Chalybite) : 19g Pealite (Opal) . i . 15e 
Cligon Spar = Oligeniie : | Wo Rear Sinter — Mionte. . . 15e 
Olivenite . : : - 87e «Pearl Spar ee) . . 20e 
Olivine . ; - 228° Pectolite.. : : . 23g 
Onyphacite (Diopside) 5 . 21h Peganite :. ; : . 38h 
Onegite (Gothite) . : .12b  Pelicanite (Clays) : : . 80¢ 
Onkosine ene) : . 81g Peliom (Dichroite) . : . 28a 
Onofrite . 5 ‘ . 5c Pelokonite (Wad) . : . 12h 
Onyx (Quartz) . ; : . 16c¢ Pennine, Penninite . . 82e 
Opal . 16£  Pennite (ELydromagnocaleite) 1 20e 
Opal Allophane = — Schrotterite 30d Pentlandite . : ‘ ah 
Opal Jasper = Jasper Opal .15e Penwithite : : < 24h 
Opsimose = Klipsteinite . . 24f  Peponite (Tremolite) : . 23b 
Orangite (Thorite) . : . 18c  Percylite : : oa Od 
Oravitzite (Halloysite) . . 80c  Periclase, Periclasite : - L0c 
Orichaleite = Aurichalcite .21e Pericline ‘(Albite) ; : . 29D 
Oropion (Clays) : : ~o0C Lender — Ohvine : 5 Up 
Orpiment. : ; : . 6g Peristerite (Albite) . ; 31 29b 
Orthite .. : ; : . 27b ~=Perofskite . 34¢ 
Orthoclase . wits 2000. Renowskineg — Triphyline . 39a 
Orthose = Microcline : - 29a Perthite (Orthoclase) : 5 Bala 
Osmelite (Pectolite) . : izouy. Petalite: : Be eo 
Osm-Iridium = Ividosmine . 2f Petroleum (Naphtha) : . 4id 
Osteolite (Apatite) . ‘ - 40d  Petzite (Hessite)  . : . 3d 
Ostranite (Zircon) . j . 1l8c Pfaffite = Jamesonite . . 8d 


Ottrelite (Chloritoid) : - 82h Phacolite (Chabasite) . . 31b 
Owenite = Thuringite . . olf Phestine et hae an : =“ 208 


Oxacalcite = Whewellite . 39h Pharmacolite . . 38b 
Oxalite-. . 89h = Pharmacochaleite = " Olivenite . 37e 
Oxhaverite (Apophyllite) . - 23e Pharmacosiderite . : e 38e 
Ozarkite (Ihomsonite) . . 30f Phenakite, Phenacite . . 22e 


Ozocerite, Ozokerite Pe atide Licngie— Muscomie, . \. 26d 
Phillipsite of Levy . 5 . dla 
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Phillipsite of Beudant Plumbie Ochre us Lead Ochre. 10d 


= Hrubescite : j -. 5e. Plumbocalcite (Calcite) . ple 
Phlogopite : . 28a Plumbogummite 
Phenicite = Melanochroite . 35b = Plumboresinite : . 39b 
Phenikochroite Plumboresinite : . d9b 
= Melanochroite . : - 85b  Plumbostib (Boulangerite) > Oa 
Pholerite : : . 80¢ Plumose Antimony = Plumosite 8d. 
Phonite = Elaolite. . . 28f Plumosite (Jamesonite) . . &d 
Phosgenite = Cromfordite . 22d  Poikilite = Erubescite . a WE 
Phosphocerite = Cryptolite . 38a  Poikilopyrites = Erubescite . 5e 
Phosphorgummite = Gummite 12f Polianite (Pyrolusite)’ . 5 le 
Phosphochalecite ~ Pollucite . : : ; . 29h 
= Phosphorochalcite . 3th> Pollue = Pollucite . 2 oh 
Phosphorochalcite . : . 8th Polyadelphite (Garnet) . . 26g 
Phosphorite (Apatite) . 40d  Polyargite (Anorthite) . > el: 
Photicite, Photizite (Rhodonite) 24f  Polybasite 2 : : oe 
ihotovite = Pectolte ~ 7. . 238 Pea kien = Sec . 40e 
Phyllite (Chloritoid) : . 82h Polyerase . 34h 
Physalite = Pyropha ae - 26b Polydymite (Griinauite) . . 8e 
Piaucite, Piauzite . . 41b | Polyhalite 5 . ova 
Pickeringite ‘ : . 37a Polyhydrite . . 5 oe 
Picotite (Spinel) .. .. 20e” Polyutionite. . d4f 
Picranalcime = Analcinne - 29h  Polyspherite (Pyromorphite). . AOF 
Picrolite (Serpentine) . . 25a  Polytelite of Forbes 
Picropharmacolite = Freibergite 2 : iD. 
(Pharmacolite)  . ; . 38b Polyxen = — Platinum . Bet 
Picrophyll, Pikrophyll . . 23h Poonahlite (Mesolite)  . . 29e 
Picrosmine » 23h ~ = Porcelain Earth = Kaolinite . 80b 
_ Picrothomsonite (Thomsonite) . 30£ Porcelain Jasper (Quartz) . 18g 
Piedmontite Ge : . 27d Porcelain Spar ead . 27e 
Pihlite s f 3 asia Porpezite (Gold) E . Be 
Polite : . 80b _ Porricine = Augite . j / 3b 
Pilsenite = Wehrlite .  . 2% Potassium Alum = Alum ___. 87a 
Pimelite . é . 8lg Potassium Chloride = Sylvite 8f 
Pinguite (Chloropal) . . 80d Potassium Nitrate = Nitre . 38a 
Piotine = Steatite . : . 238 Potassium Sulphate = Glaserite 35b 
Pisanite. . .  .  . 85f Potassium Sulphate = Misenite 385b 
Pisolite (Calcite) : . 20¢ Potstone (Talc) : , . 23h 
Pissophane, Pissophanite . 87a  Prase (Quartz) k , ~ se 
Pistacite (Epidote) . , . 27d Prase-Opal (Opal) . : Pat Gly 
Pistomesite (Mesitite) . . 20h Prasine (Phosphorochalcite) . 37h 
Pitchblende . 10h Pregrattite (Paragonite) . . 28¢ 
Pitchy Copper Ore (Chrysocolla) 256 Prehnite . : : : . 30¢€ 
Pitchy Iron Ore = Triplite . 89f  Prehnitoide = Dipyre . . 25h 
Pitchy Iron Ore = Lievrite . 27a  Preunnerite (Calcite) : . 18e 
Pitkarandite Ucn? . 24b Priceite . Lond 
Pitticite, Pittizite . . 88h  Prochlorite = Ripidolite . 329 
Placionite : : : . 8d  Prosopite . d Seis Oe 
Planerite . . 7 esky Protobastiic (Bronzite) : « 22h 
Plasma (Quartz) : ‘ - 16a  Proustite . K Sy Sb. 
Platinum . : : : . 2f Przibramite (Gathite) ; 199) 
Ploonaste (Spinel) . . 10f Psaturose = Stephanite . . 5h 
Plessite (Nickel Glance) . . 6g Pseudoalbite (Albite) : . 29b 
Pleuroclase = Wagnerite . . 89e Pseudoapatite (Apatite) . . 40d 
Plinian (Mispickel) . 3 . 6h Pseudolibethenite = Khlite . 37g 
Plinthite (Clays) . 30e Pseudomalachite 
Plombgomme = Plumboresinite 39a = Phosphorochaleite . . sth 


Plumbago = Graphite . - lh Pseudonepheline (Nepheline) . 28f 


INDEX 


Pseudophite (Pennine) 
Pseudosommite 

= Pseudonepheline , 
Pseudotriplite Ce eau 
. Psilomelane' . 

Psimythite = Leadhillite . 

Pucherite. : 
Pujlerite ( Stilbite) : 
Purple Copper = Wrubescite 
Puschkinite (Eipidote) 
Pyenite (Topaz) : 
Pycnotrope (Serpentine) . 
Pyrantimonite = Kermesite 
_Pyrargyrite.. 
Pyrauxite = Pyr ophyllite 
Pyreneite (Melanite) 
Pyrgom = me 
Pyrites 
Pyroaurite : 
Pyrochlore . ° 
Pyrochroite. . 
Pyroclasite (Apatite) 
Pyroguanite = Pyroclasite 
Pyrolusite : 5 
Pyromelane 
Pyromeline = Morenosite 
Pyromorphite . 
Pyrope (Garnet) 
Pyrophyllite 
Pyrophysalite nee 
Pyropissite : 
Pyrorthite (Orthite) : 
Pyrosclerite cae 
Pyrosmalite 
Pyrostibite = Kermesite. 
Pyrostilpnite 


Pyrotechnite = Thenardite 
Pyroxene = Augite . 
Pyrrhite . 


Pyrrhosiderite (Géthite) ; 
Pyrrhotite, Pyrrhotine 


Quartz 3 ; 
Vuicksilver = Mercury 
Quicksilver Fahlerz 

= Spaniolite 
Quicksilver Fahlerz 

= Schwatate 

Quicksilver Fahlerz 

= Hermesite . 
Quincite (Meerschaum) 


Radiolite = Bergmannite 
Rahtite (Blende) 
Ralstonite 
Kammelsbergite of Dana. 
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. B2€ Rammelsbergite of Haidinger 
= Chloanthite BC 
28f Raphanosmite = Zorgite SnitG 
39a Laphilite(Tremolite)  . 1)28¢ 
12f  Rapidolite = Scapolite . 258 
37¢ Lastolyte (Voigtite) . . 32h 
38b Razoumoffskin ye) . 30¢ 
32c Realgar ; - 6 
5e ed ‘Antimony = ae eoneete eta 
27d Red Hematite = Hematite . 1la 
26b hed Lead Ore = Crocoisite . 35a 
25a fied Ochre (Turgite) 12d 
15h fed Orpiment = Realgar 6c 
8a fed Silver = Pyrargyrite 8a 
380d fed Silver = Proustite 8b 
26h  edruthite = Copper-Glance . 86 
21e Hemolhnite = Atacamite . , Oa 
5d ensselerite (Talc) . 23h 
9f  etinalite of Thomson 
38e (Serpentine) . : . 25a 
10d = Retinasphalte = Retinite . . 41b 
40d  etinite ; . 41b 
40d Nezbanyite ial 
lle  Retzite — Laumontite » 29h 
84¢  Leussine (Mirabilite). 2 Om 
35e Lihetizite (Kyanite) . ; 26¢ 
40e  Lhodalite (Clays) : 30¢ 
26h hodhalose = Bieberite . . 35e 
380d MRhodicite, Rhodizite : 3ovd 
26b LRhodochrome = Kdmmererite . 32e 
41d MKhodochrosite . . 19h 
27b  Rhodonite : . 24e 
32f Khodophyllite = Rian vererite . 32e€ 
3lh_ = fetband-Jasper (Quartz) . . 13g 
15h Lichmondite (Gibbsite) . . 12d 
Se  Ltichterite (Hornblende) . . 24b 
35b Liemannite = Allophane .: . 30¢ 
- 21g Rionite Ce 7b 
34h Ripidolite ; . 82g 
12a fisigallo (Realgar) . SC 
5e  Rittingerite A . 8e 
Rivotite (Cervantite) pi lta e3 
fiochlandite = Serpentine “Zod 
14b MRochlederite . = Hal) 
2f Rock Butter (Halotrichite) : ova 
fiock Crystal (Quartz) 14b 
tb Rock Soap (Clays) > BOE 
Romerite . : : soit, 
tb  Reepperite . similin 
ftomanzovite (Garnet) . 26e 
7b - Romeine, Romeite . o9h 
23g  Stose Garnet (Garnet) . 26h 
Lose Iron-Glance (Hematite) . 11¢ 
fiose Opal (Opal). . 16h 
. 80h Rose Quartz (Quartz) 13e 
Ad  foselite (Krythrite) . Societal 


9c Ltosellane = Rosite of Svanberg 28¢ 
3b Rosite of Svanberg (Anorthite) 286 
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Rosite of Huot = 
Rothoffite (Garnet) . 
Rottisite . : 
Rubellane (Biotite) 
Rubellite (Tourmaline) 
Fiuberite = Cuprite . 
Ruby (Corundum) : 
Ruby Copper = Cuprite . 


Ruby Mica = Pyrrhosiderite . 


Ruby Silver = Proustite . 
Ruby Silver = Pyrargyrite 
Fiuby Spinel (Spinel) 


Ruthenium Sulphide = Laurite 


fiutherfordite (Fer eusonte) 
Rutile 
Lyacolite = Sanidine 


Safflorite (Smaltine) . 
Sagenite (Rutile) 
Sahlite (Diopside) 
Sal Ammoniac . 4 
Saldanite = Keramohalite 
Salt . : 
Saltpetre = Nitro 
Samarskite  . 
Sandbergerite (Tennantite) 
Sanidine (Orthoclase) 
Saponite = Steatite . 
Sapphire (Corundum) . 
Sapphire Quartz ene), 
Sapphirine 3 
Sapphirine (Quartz). 
Sarcolite . 
Sarcolite of Vauquelin 

= Gmelinite 
Sarcopside : 5 
Sard (Quartz) . 
Sardonyx (Quartz) . 
Sartorite . 
Sassoline, Sassolite . 
Sdtersbergite = Leucopyrite 
Satin Spar (Aragonite) 
Saualpite = Zoisite. 
Saussurite (Oligoclase) 
Savite (Natrolite) . ~. 
Savodinskite = Hessite . 
Saynite = Grunauite 
Scapolite . 
Scarbrorte (Allophane) 
Schatzellite = Sylvite 
Scheelite . : 
Scheelitine = Stolzite 
Scheererite 


Schefferite of Breithaupt (I (Horn- 


blende) 5 
Schefferite of 
(Augite) 


Michaelson 


Wolfsbergite 8d 


. 26g 


< 93h 
2 8C 
. d3C 
agli ai 
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Schiller-Spar = Bastite . eee 
Schneiderite (Laumontite) . 29h 


Schorl (Tourmaline) . 33a 
Schorlite = Pycnite ae 
Schorlomite ; RSAL 
Schrotterite (Allophane) : . 30d 
Schulzite = Geocronite . hao 
Schiutzite = Celestite . dod 
Schwartzembergite . ; ee 


Schwatzite (Tetrahedrite) AG 
Scleroclase of Petersen 


= Dufrénoysite . 8d 
Scleroclase of Von Waltershausen 

= Sartorite . 3 : cee ck 
Scolecite . : 2 eQ0E 
Scolopsite (Haiiyne). . 34b 
Scorodite . : : . 38e 
Scorza (Epidote) 5 BiG! 
Scotiolite (Hisingerite) oe 
Scoulerite (Thomsonite) . 80f 
Sebesite = 'Tremolite 23a 
Seladonite = Celadonite . 21h 
Selbite : 21b 
Selenide of Copper 

= Berzelianite . =) AOC 
Selenide of Copper and Lead 

= Zorgite ~. Se.0e 
Selenide of Mercur y 

= Onofrite . ‘ : . 5e 
See of Silver 

= Naumannite . 7 od. 
Selenide of Silver and Copper 

= Jucairite ; EAOe 
Selenide of Thallium 

= Crookesite” . ; > Be 
Selenite é . 36g 
Selensulphur = Voleanite «(2h 
Selwynite : : . 80d 
Semeline (Sphene) 34e 
Semi-Opal (Opal) 16h 
Senarmontite alot 
Sepiolite = Meerschaum . 28 
Serpentine : 25a 
Severite = Lenzinite : . 30b 
Seybertite : dle 
Siherite — Rubellite 336 
Sicilianite = Celestine 35d 
Sideretine = Pitticite . 39h 
Siderite = Sapphirine Quartz . 13e 
Siderite = Chalybite 20h 
Siderite = Lazulite. 39b 
Siderochalcite = Clinoclase 37h 
Siderochrome = Chromite 10g 
Siderodot = Sideroplesite 20h 
Sideroplesite (Chalybite) . = 20h 
Sideroschisolite (Cronstedtite) . 31le 
Siderose = pee 20h 
Siegburgite A4b 


Siegenite (Linneite) . 
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Silberkies = Argentopyrite , Be 


Siliceous Sinter (Opal) 
Silicoborocalcite . 
Sillimanite (Fibrolite) 
Silver 


Silver Bromide =Br omargyrite 8h 
Silver Carbonate = Selbite’ . 21b 
Silver Chloride = Chlorargyrite 8h 


Silver Chlorobromide 


= Embolite. ssh 
Silver Fahlerz (Tetrahedrite) . 7 08) 
Silver Glance = Argentite fia 


Silver Iodide = Todargyrite shy 
Silver Selenide = Naumannite 3d 


Silver Sulphide = 


Argentite . 3d 
Silver Sulphide = Akanthite . 3g 


Silver Tellurium = Hessite . 3d 
Simonyite 35h 
Sipylite . 34g 
Sismondine (Chloritoid) . 32h 
Sisserskite (Iridosmine) 2f 
Skogbolite = 'Tantalite 34¢ 
Skutterudite 36 


Slaggy Cobalt = Cobalt Ochre 12h 


Slate Spar (Calcite) 


Slickenside Quartz (Quartz) bist 
Slickenside Galena (Galena) . 4h 


Sloanite (Laumontite) 
Smaltine, Smaltite . 


Smaragdite (Hornblende) 


Smaragdochatcite of Hausmann 


= Atacamite 


Smaragdochalcite of Mohs 


= Dioptase . 
Smectite (Clays) 
Smelite = Kaolinite 
Smithsonite of Beudant 

= Calamine 


19h 


erence of Brooke arial Miller 


= Hemimorphite 


Smoky Quartz = Cairngorm . 14f 


Snarumite (Fibrolite) 
Soapstone = Steatite 
Sodaite = Hhebergite 
Sodalite . , 
Sodium Alum = 
Sodium Borate = Borax 


Mendozite OTe 


Sodium Carbonate= Natron . 21b 
Sodium Carbonate = Trona . 21b 
Sodium Chabasite = Gmelinite 31b 


Sodium Chloride = Salt . 


Sodium Mesotype = Natrolite . 30g 
Sodium Nitrate = Nitratine . 38a 
Sodium Spodumene=Oligoclase 27e 
Sodium Sulphate = Thenardite 35b 
Sodium Sulphate = Mirabilite. 36g 


Soimonite = Corundum . 


Of 


Solfatarite = Mendozite . 


Sombrerite (Apatite) 

Somervillite of Brooke 
= Melilite 

Sommite = Davyne 

Sordawalite 

Spadaite . ° 


Spaniolite (Tetrahedrite) . : 


Spartalite = Zincite 


Spathic Iron = Chalybite 
Spear Pyrites (Marcasite) 
Specular [ron Ore (Heematite) . 
Spessartine, Spessartite (Garnet) 
Spherosidertte (Chalybite) 


Spherostilbite (Stilbite) 
Sphalerite = Blende 
Sphene 
Spiauterite = Wurtzite 
Spine. 
Spinel Ruby (Spinel) 
Spinellane = Nosean 
Spinthere (Sphene) . 
Spodiosite : 
Spodumene 
Spongy Quartz (Quartz) 
Staffelite Ga) 
Staffelitoid (Apatite) 
Stannine, Stannite . 
Stannite of Breithaupt 
(Cassiterite) . 


Stanzaite = Andalusite . 


Stassfurthite 
Staurolite. 
Staurolite of Kirwan 
= Harmotome 
Staurotide = Staurolite 
Steatite (Talc) . : 
Steeleite (Mordenite) 
Steinherlite (Dichroite) 
Steinmannite (Galena) 
Stellite = Pectolite . 
Stephanite 
Sternbergite 


Stetefeldtite (Tetrahedrite) 


Stibine = Stibnite 


Stibiogalenite = Bleinierite 
Stibiohexargentite (Dy scrasite). 
Stibrotriargentite (Dyscrasite) . 


Strblite (Cervantite) . 
Stibnite : 
Stilbite 

Stilpnomelane . : 
Stilpnosiderite (Limonite) 


Stinkstone = Anthraconite 


Stolzite . 
Stratopeite (Rhodonite) 


Stream Tin Ore (Cassiterite) 


Strengite . 
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Striegisane (Wavellite) 
Stroganovite (Scapolite) . : 
Stromeyerine, Stromeyerite 
Stromnite (Strontianite) 
Strontium Carbonate 

= Strontianite 


Strontium Sulphate = Coleone : 


Strontianite 
Struvite 
Stylobat = Gehlenite 


Stypterite= Keramohalite .: 
Stypticite = Fibroferrite . ° 
Suecinite (Garnet) : 
Succinite = Amber. . ; 
Sulphur 


Sunstone (Oligoclase) : : 
Surturbrand = oe 
Sussexite . 
Susannite 
Svanbergite 
Syhedrite (Stilbite) . 
Sylvanite . : ° 
Sylvanite of Kirwan 

= Tellurium ‘ ; 
Sylvine, Sylvite ° ° 
Symplesite ; : 
Syngenite 
Syntagmatite (Hornblende) 
Szaskaite (Calamine) 


Taber gvte (Pennine) . é 
Labular Spar = Wollastonite . 
Tachhydrite . 
Tachyaphaltite . 
Tagilite 
Paley 6 
Tale Apatite eerie 
Talcite = Maregarite 
Talcosite . 
Tallingite (At acamite) : 
Tamarite= Chalcophyllite 
Tankite (Andalusite) 
Lannenite = Emplectite . 
Tantalite . 
Tapiolite . 5 : 
Tarnowitzite (Aragonite) . 
Tasmanite : ; 
Tautolite (Orthite) 
Tavistockite . 
Tecticite . 
Telluric Bismuth 

= Tetradymite 
Telluric Ochre . 
Telluric Silver = Hessite. 
Tellurium ‘ 
Tellurium Auro - argentiferous 

= Sylvanite. : : 
iene Glance = Nagy agite 


6d 


IG 
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Tellurite = Telluric Ochre . 15g 
Tellur- Uran- Bismuth 

(Tetradymite) : 6d 
Tellurous Acid = Telluric 

Ochre . : H) allayeg 
Tengerite = Ytterite . 21b 
Tennantite Se 
Tenorite (Melaconite) wie 
Tephroite eee 
Teratolite (Halloysite) . 30b 
Tesselite (Apophyliite) Sea 
Tetartine = Albite . 5 as 
Tetradymite . 6d 
Tetrahedral Gon = ilielwanle 3lh 
Tetrahedrite : ayia: 
Texalite = Brucite . . 10d 
Texasite Qe 
Thallite = Osmoiie . wed 
Tharandite (Dolomite) ae2Or 
Thaumasite . ; . 34b 
Thenardite ; . 35b 
Thermophyllite (Serpentine) . 25a 
Thomsenolite SUC 
Thomsonite . : no O 
Thorite . ‘ 4 ‘ - 138¢ 
Thraulite . ‘ snore 
Thrombolite . o7e 
Thulite (Zoisite) . 278 
Thumite = Axinite . . o0e@ 
Thuringite : ; eaout 
Tiemannite = Onofrite 5c 
Tile Ore (Orpen) . 10b 
Tilkerodite . 5e 
ina ‘ ; Ae oa 
Tin Oxide = Cassiterite ‘ ate hE 
Tin Pyrites = Stannine . 5h 
Tin Stone = Cassiterite . ALLE 
Tin Sulphide = Stannine 5h 
Tincal = Borax 37d 
Tinder Ore (Jamesonite) . 8d 
Tin-white Cobalt = Smaltite a 
Titanate of Ivon = Ilmenite . 1ld 
Titaniferous lron Ore 

= Ilmenite . lid 
Titaniferous Iron Sand 

(IImenite) lid 
Titanroferrite = Timenite lid 
Titanite = Sphene . 34d 
Titanium Oxide = Rutile 13¢ 
Titanium Oxide = Anatase 14a, 
Titanium Oxide = Brookite 14a 
Tocornalite : Sh 
Tombazite (Nickel Glance) 6g 
Tomosite = Photwette Af 
Topaz ; 25¢ 
Topazolite (Garnet) . 26£ 
Torberite, Torbernite 

= Cuprouranite 39d 


INDEX OF 
Torrelite = Columbite . 4g 
Touchstone = Lydian Stone . 1da 
Tourmaline. 30a 
Towanite = Copper Py rites bf 
Traversellite (Augite) 21f 
Tremolite. : 23a 
Trichalcite ; 37e 
Trichopyrite = Millerite . : 5b 
‘Tridymite. 14b 
T'ripe Stone (Anhydrite) . 35¢ 
Triphane = Spodumene . 238 
Triphyline, Triphylite 39a 
Triplite 39f 
Triploclase = Thomsonite 30f 
Triploidite : 38b_ 
Tripoli (Opal) . 15e 
Tritomite 25a 
Troegerite 38h 
Trond”. 21b 
Troostite (Willemite) 22e 
Tscheffkinite 34f 
Tschermigite . 37a 
Tungsten = Scheelite 33f 
Tungstic Ochre 15g 
Tungstite = 'Tungstic Ochre 15g 
Turgite . 4 12d 
Turnerite (Monazite) . 38a 
Turquoise = Calaite. : . 389 
Tyrite . 34h 
Tyrolite 37g 
Ulexite = Boronatrocalcite 37d 
Ullmannite 6g 
Ultramarine = Lapis Lazuli . 34b 
Umber (Limonite) 12f 
Unghvarite = Chloropal _ 30d 
Unionite (Zoisite) 27a 
Uraconite, Uraconise 3 37b 
Uralite (Hornblende) 24b 
Tralorthite (Orthite) 2D 
Uranatemnite = Pitchblende . 10h 
Uraninite = Pitchblende 10h 
Uranite = Cuprouranite . . 39d 


Uranium Arsenate = Troegerite 38h 
Uranium Arsenate=Walpurgite 40a 


Uranium Carbonate = Liebigite 


21b 


Uranium Oxide = Pitchblende 10h 


Uranium Phosphate 
= Cuprouranite . 

Uranium Phosphate 
= Calcouranite 


Uranium Sulphate = U raconite 
Uranium Sulphate = Johannite 
Oranium Sulphate = Medjidite 


Uranium Sulphate = Zippeite 
Uranocalcite (Liebigite) . 
Uranochre = Uraconite . 
Uranochalcite . 


. 39d 


39¢ 
37b 
37b 
37b 
37b 


5 Ballo 
. 387b 
. 37d 


Wapplerite 
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Uranoniobite of Rose 

= Samarskite . d4g 
Uranoniobite of Hermann 

= Pitchblende Soy 
Uranophane 300 
Uranospherite. - 39¢ 
Uranospinite - 39¢ 
Uranotantalite — Samarskite . 34g 
Uranotile . . 30d 
Uranvitriol = Johannite . . ovb 
Urao = Trona -\2Lb 
Urdite (Monazite) . 38a 
Orvolgyite = Herrengrundite . 35h 
Owarowtte (Garnet) . . 26h 
Vaalite . 32e 
Valaite pad 
Valencianite (Orthoclase) een 
Valentinite by tibfo2 
Vallerite . + Lob 
Vanadin Augite = Lavroffite Vet 
Vanadin Bronzite (Diallage) . 21h 
Vanadinite : . 39e 
Vanadite = Vanadinite . SSE 
Variegated Copper =Erubescite 5e 
Variscite (Calaite) . 38h 
Varvacite pala) 
Vauquelinite 35b 
Velvet Copper Ore = Lettsomite 35h 
Vermiculite 2 a2 
Vesuvian, Vesuvianite : 

— Idocrase . . 20e 
Veszelyite . dof 
Villarsite 25a 
Vilnite = Wollastonite 24e 
Violane . : : 21h 
Vitreous Copper 

= Copper Glance. 36 
Vitreous Silver = Argentite 3d 
Vivianite . 386 
Voglite : 4 : 21b 
Voigtite .  . : 5 32h 
Volborthite : 38h 
Voleanite (Sulphur) : 2h 
Volknerite = Hydrotalcite 9e 
Voltaite ‘ : 2 37a 
Voltzine, Voltzite Sf 
Voraulite (Lazulite) . 39b 
Vorhauserite (Serpentine) 25a 
Vosgite (Labradorite) 28h 
Vulpinite (Anhydrite) 356 
Wad 12h 
Wagnerite 39e 
Walchowite Ald 
Walpurgite . A0a 
Waluewite (Xanthophylite dle 


114 INDEX OF MINERALS. 


Waringtonite . : : . 85g NXanthopyrites = Pyrites od 


Warwickite  . . 37d Xanthosiderite 5 ; 5 ie 
Washingtonite iTimenite) . lid Xenolite (Fibrolite) . 3 . 260 
Wasite . ‘ : . 44d Xenotime. : : d . 38a 
Wavellite : 5 ‘ . ost  Xonaltite . ; 4 : “2a 
Websterite . 35e Xylite(Asbestos) . : . 24d 
Wehrlite of Kobell = Lievrite 27a 
Weissiyite (Orthoclase) . see vl 
Wernerite = Scapolite . . 25g Yanolite = Axinite j . 336 
Whewellite . . 89h Yellow Arsenate of Nickel 
White Antimony = Valentinite 15g = Xanthiosite . . d8b: 
White Copperas = Coquimbite 35f Yellow Copperas = Copiapite . apt 
White Copper Ore = Kyrosite. 6b Yellow Copper Ore 
White Iron Pyrites = Marcasite 6b = Copper Pyrites ; 5f 
White Lead Ore = Cerussite . 18b Yellow Tellurium (Sylvanite) . 6d 
White Tellurium = Sylvanite. 6d Yenite = Lievrite . . 278 
Whitneyite . : ; - 3a Yiterbite = Gadolinite . + 228 
Wichtisite : : / oth ~ VYiterite ~~ é 21b 
Weehtyne = Wichtisite - . 31h Vitrium Carbonate = Yiterite 21b 
Willemite, Wilhelmite . - 22e Yttrium Garnet (Garnet) . . 26h 
Wilhamsite (Serpentine) . . 25a Yttrium Phosphate = Xenotime 38a 
Wiluite (Idocrase) . : . 25e YVttrocalcite = Yttrocerite . Sb 
Winkworthite . : ° . 37d Yttrocerite é 9b 
Wiserine of Kenngott Vitrocolumbite = Yttrotantalite 34% 
(Xenotime) . . 38a YVttrotlmenite = Samarskite . 34g 
Wiserine of Klein (Anatase) . 14a Yttrotantalite . : . 34f 
Wiserite = Rhodochrosite .19h Vetrotitanite = Keilhawite . 34e 
Withamite (Epidote) : . 27d Zaratite = Texasite : - 2ke 
Witherite : : - 18a Zeagonte = Gismondite . . 308 
Wittichenite, Wittichite . . 8d Zeunverite : . 390 
Wohlerite ‘ : . d338e Zine Arsenate = Kattigite . 38d 
Wolchite (Bournonite) ; . Jd Zine Bloom = Hydrozincite ..21¢ 
Wolchonskoite : . . 80d Zine Carbonate = Calamine . 19h 
Wolfram : 30h Zine Oxide — Aimeite. \y 10¢ 
Wolframine = Tungstic Ochre lig Zine Oxy-sulphide = Voltzite. 8f 
Wolfsbergite . : 5 . 8d Line Silicate = Hemimorphite 25b 
Wollastonite : ‘ . 24e Zine Silicate = Willemite . 22e 
Wolnyn (Barytes) . . d4¢ Zinc Sulphate = Goslarite . 35e 
Wood Copper = Olivenite . 876 Zine Sulphide = Blende . 4b 
Wood Jron (Limonite) . 2d) _ Ameite a. : ALO 
Wood Opal (Opal) . : wi6h, ZAinconine— Hydrozincite . 2le 
Wood Tin (Cassiterite) . . 18a Zine Spar = Calamine . . 19h 
Woodwardite (Lettsomite) . 30h: Zine Vitriol = Goslarite . . 35e 
Worthite (Fibrolite) . : . 26d Zinckenite : -1) 46e 
Wulfenite ‘ . : . 388e Zinnwaldite (Lepidelite )-fe “ities 
Wurtzite . : ‘ : . 5a Zippeite . : : . 7b 
Laeeon 2 : . 13b 
Zirconite = Zircon. : . 138b 
Xanthiosite . : . 386 Zoisite . 278 
X anthitane (Sphene) : . 34e Zonochlorite (Chlorastrolite) . dof 
Xanthite (Idocrase) . 5 : 2oe) Zoroites<. 3 . 5¢ 


Xanthocone, Xanthoconite . 8e Zurlite = Humboldiilite . . 25g 
Xantholite = Pol ve . 26g Zwieselite (Triplite) . : . oof 
Xanthophyllite : . 8le Zygadite (Albite)  . : . 29b 


ON METEORITES. 


The: Collection of Meteorites will be found on the Kirst Floor, inv 
the Pavilion at the end of the Mineral Gallery: the smaller speci- 
mens are arranged in the two central table-cases, and the larger ones 
on separate stands. 

The position of any Meteorite of which a name is known ean be 
found by help of the Alphabetical Index, page 146, pee of the Cata- 
logue, page 183. 

The Numbers refer to those in the first column of the Catalogue, 
pages 133-144, and also to corresponding Numbers placed with the 
specumens. The Capitals refer to corresponding Letters on the 
Cases, and indicate the particular pane of glass behind which a 
portion of the original Meteorite will be found. 

TILL the beginning of the present century, the fall of stones 
from the sky seemed an event so strange that neither scientific 
men nor the mass of the people could be brought to credit 
its possibility. Such falls are, indeed, recorded by the early 
writers of many nations, Hebrew, Chinese, Greek and Roman; 
but the witnesses of these events have been in general laughed 
at for their delusions: perhaps this is less to be wondered at 
when we remember that the witnesses of a fall have been 
usually few in number, unaccustomed to exact observation, 
and have had a common tendency towards exaggeration and 
superstition. 

The oldest undoubted sky-stone at present known is that 
which, though after the Revolution removed for a time to 
the Library at Colmar, is once more suspended by a chain from 
the vault of the choir of the parish church of Ensisheim in 
Elsass (137 V). The following is a translated extract from 
a document kept in the church :— 


‘On the 7th of November, 1492, a singular miracle hap- 
pened: for between 11 and 12 in the forenoon, with 
a loud crash of thunder and a lasting noise heard 
afar off, there fell in the town of Ensisheim a stone 
weighing 260 pounds. It was seen by a child to 
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strike the ground in a field near the canton called 
Gisgaud, where it made a hole of more than five feet 
deep. It was transported to the church as a mira- 
culous object. The noise was heard so distinctly at 
Lucerne, Villing, and many other places, that in each 
it was thought that some houses had fallen. King 
Maximilian, who was then at Ensisheim, had the 
stone carried to the castle, and after breaking off 
two pieces, one for the Duke Sigismund of Austria, 
and the other for himself, forbade further damage, 
finally ordering the stone to be suspended in the 
church.” 

A still older stone, of which the history goes back far 
beyond the seventh century, is reverenced by the Moslems as 
one of their holiest relics, and is preserved at Mecca built 
into the north-eastern corner of the wall of the Kaaba. The 
late Paul Partsch, for many years Keeper of the Minerals in 
the Imperial Museum of Vienna, considered that the meteoric 

origin of this stone was sufficiently proved by information 
which had been submitted to him. 

Three French Academicians, one of whom was the after- 
wards renowned chemist Lavoisier, presented to the Academy 
in 1772 a report on the analysis of a stone said to have been 
seen to fall at Lucé on September 13, 1768(143 O). As the 
identity of lightning with the electric spark had been recently 
established by Franklin, they were in advance convinced 
that ‘ thunder-stones’ existed only in the imagination ; and 
never dreaming of the existence of a ‘sky-stone’ which 
had no relation to a ‘ thunder-stone, they somewhat easily 
assured both themselves and the Academy that there was 
nothing unusual in the mineralogical character of the Lucé 
specimen, their opinion being that it was an ordinary stone 
which had been struck by lightning. 

In 1794 the German philosopher Chladni, famed for his 
researches into the laws of sound, brought together numerous 
accounts of falls from the sky, and called the attention of the 
scientific world to the fact that several masses of iron, of which 
he specially mentions two, had in all probability come from 
outer space to this planet. 
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One of these is the now famous mass known as the Pallas- 
iron (122 K). This irregular mass, weighing 1500lbs., of which 
the greater part is now in the Museum at St. Petersburg, was 
met with at Krasnojarsk by the traveller Pallas in the year 
1772, and had been found on the surface of Mount Kemirs, 
between Krasnojarsk and Abekansk in Siberia, in the midst of 
schistose mountains: it was regarded by the Tartars as a 
‘holy thing fallen from heaven.’ The interior is composed of 
a ductile iron, which, though brittle at a high temperature, can 
be forged either cold or at a moderate heat: its large sponge- 
like pores are filled with an amber-coloured’ olivine: the 
texture is uniform, and the olivine equally distributed: a 
vitreous varnish preserved it from rust. 

A second specimen referred to is that which in 1783 Don 
Rubin de Celis was sent to investigate; it had been found 
by Indians, roving across the desert to the forests beyond in 
search of honey and wax and trusting to rain for drink, in 
the Gran Chaco Gualamba, near Otumpa, in the province of 
Tucuman, South America (No. 2), and was at first thought to 
be an iron mine. Don Rubin de Celis estimated the weight 
of this mass of malleable iron at thirty thousand pounds, and 
reported that for a hundred leagues around there were neither 
iron mines nor mountains nor even the smallest stones, while 
from want of water the district was uninhabited. «A specimen 
(weighing 1400 lbs.) of the iron of this locality is placed on 
a marble pedestal in the Pavilion. 

Chladni argued that these masses could not have been 
formed in the wet way, for they had evidently been exposed 
to fire and slowly cooled: that the absence of scorize in the 
neighbourhood, the extremely hard and pitted crust, the 
ductility of the iron, and, in the case of the Siberian mass, 
the regular distribution of the pores and olivine, precluded 
the theory that they could have been formed where found, 
whether by man, electricity, or an accidental conflagration : 
he was driven to conclude that they had both been formed else- 
where and projected to the places where they were discovered ; 
and as no volcanoes had been known to eject masses of iron, 
and as, moreover, no volcanoes are to be met with in those 
regions, he held that the specimens referred to must have 
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actually fallen from the sky. Further, he sought to show that 
the fall of a heavy body from the sky was the direct cause 
of the luminous phenomenon known as a fire-ball. 

About seven o’clock on the evening of June 16, 1794, as 
if to direct attention to Chladni’s theory, there fell quite a 
shower of stones at Siena, in Tuscany (148 R). The 
event is described in the following letter to the Karl of Bristol, 
written from Siena on July 12, 1794, by Sir William Hamil- 
ton, K.B., F.R.S., at that time British Envoy-Extraordinary 
and Plenipotentiary at the Court of Naples :— 


““In the midst of a most violent thunderstorm, about a 
dozen stones of various weights and dimensions fell 
at the feet of different persons, men, women, and 
children. The stones are of a quality not found in 
any part of the Siennese territory: they fell about 
18 hours after the enormous eruption of Mount 
Vesuvius: which circumstance leaves a choice of difii- 
culties in the solution of this extraordinary phenome- 
non. Either these stones have been generated in this 
igneous mass of clouds which produced such unusual 
thunder, or, which is equally incredible, they were 
thrown from Vesuvius, at a distance of at least 250 
miles : judge, then, of its parabola. The philosophers 
here incline to the first solution. I wish much, Sir, 
to know your sentiments. My first objection was to 
the fact itself, but of this there are so many eyewit- 
nesses it seems impossible to withstand their evi- 
dence.” 


Soon after there fell astone in England itself. About three 
o'clock in the afternoon of December 13, 1795, a labourer 
working near Wold Cottage, Thwing, Yorkshire (149 Z), 
was terrified to see a stone fall about ten yards from where he 
was standing. The stone, weighing 56 lbs., was found to 
have gone through 12 inches of soil and 6 inches of solid 
chalk rock. No thunder, lightning, or luminous meteor 
accompanied the fall; but in the adjacent villages there 
was heard an explosion likened by the inhabitants to the 
firing of guns at sea, while in two of them the sounds were 
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so distinct of something singular passing through the air 
towards Wold Cottage, that five or six people went up to 
see if anything extraordinary had happened to the house or 
erounds. No stone of the kind was known in the country. 

It seemed to be now impossible for any one to doubt the 
fall of stones from the sky, but the reluctance of scientific 
men to grant an extra-terrestrial origin to them is shown by 
the theories referred to in the above letter of Sir W. Hamil- 
ton, and is rendered even inore evident by the theory pro- 
posed in 1796 by Edward King, who suggested that the 
stones had their origin in the condensation of a cloud of 
ashes, mixed with pyritical dust and numerous particles of 
iron, coming from some volcano. As the stones fell at Siena 
from .a cloud coming from the North, while Vesuvius is 
really to the South, he gravely suggested that in this case 
the cloud had been blown from the South past Siena, and 
had then before its condensation been brought back by a 
change of wind. As to the fall of a stone near Wold 
Cottage, he was not prepared either to believe or disbelieve 
the witnesses until the matter had been more closely examined; 
but in case the statements should prove worthy of credit, he 
points out the possibility of a cloud having come from Mount 
Hecla in Iceland. 

Later came a well-authenticated account of a more won- 
derful event still. At 8 o'clock on the evening of December 
19,1798, many stones fell at Krakhut, 14 miles from Benares, 
in India (152 8); the sky was perfectly serene, not a cloud 
having been seen since December 11th, and none being seen 
for many days after. According to the observations of several 
Europeans, as well as natives, in different parts of the country, 
the fall of the stones was preceded by the appearance of a 
ball of fire, lasting for only a few instants, and accompanied 
by an explosion resembling thunder. 

Fragments of the stones of Siena, Wold Cottage, and 
Benares, as also of a stone said to have fallen on July 3, 1753, 
at Tabor, in Bohemia (140 Q), came into the hands of Edward 
Howard, and the comparative results of a chemical and 
mineralogical investigation (the latter by the Count de Bour- 
non) of these four stones are given in a paper read before 
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the Royal Society on 25th February, 1802. Howard con- 
cludes as follows :— 
‘The mineralogical descriptions of (the Lucé stone by) 
the French Academicians, of (the Ensisheim stone by) 
M. Barthold, and of (the above four stones by) the 
Count de Bournon, all exhibit a striking conformity 
of character common to each of these stones, and I 
doubt not but the similarity of component parts, 
especially of the malleable alloy, together with the 
near approach of the constituent proportions of the 
earth contained in each of the four stones, will estab- 
lish very strong evidence in favour of the assertion 
that they have fallen on our globe. They have been 
found at places very remote from each other, and at 
periods also sufficiently distant. The mineralogists 
who have examined them agree that they have no 
resemblance to mineral substances properly so called, 
nor have they been described by mounteralogi¢al 
authors,” 


This paper stirred up much interest in the scientific world, 
and, though Chladni’s theory that such stones came from outer 
space was still not accepted by it, belief therein was rendered 
more possible after Laplace had shown that a body shot from 
the moon in the direction of the earth, with an initial velocity 
of 7592 feet per second, would not fall back upon the moon, | 
but would actually, after a journey of sixty-four hours, reach 
the earth, upon which, neglecting the resistance of the air, it 
would fall with a velocity of about 31,508 feet per second. 

Whilst the minds of the philosophers were in this unsettled 
condition, there came a report that still another shower of 
stones had fallen, this time in France, and within easy reach 
of Paris. To settle the matter finally, if possible, the physicist 
Biot, Member of the French Academy, was directed by the 
Minister of the Interior to inquire into the event upon the 
spot. After careful investigation of the whole of the PEeHe. 
menon, Biot was convinced that— 


1. On Tuesday, April 26, 18035, about 1 P.M., there was 
a violent explosion in the neighbourhood of l’Aigle, 
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in the department of Orne, lasting for five or six 
minutes: this was heard for a distance of 75 miles 
round. | 

2. Some moments before the explosion at |’Aigle, a fire- 

ball in quick motion was seen from several of the 
adjoining towns, though not from I’Aigle itself. 

3. The explosion was due to the bursting of the fire-ball. 

4, There was absolutely no doubt that on this day many 

stones fell in the neighbourhood of VAigle (153 T). 

Biot estimated the number of the stones at two or three 
thousand: they fell within an ellipse of which the larger axis 
was 6°2 miles, and the smaller 2°5 miles, and this inequality 
would indicate not a single explosion but a series of them. 
With the exception of a few little clouds of ordinary character, 
the sky was quite clear. 

The exhaustive report of Biot, and the conclusive nature 
of his proofs, compelled the whole of the scientific world to 
recognize the fall of stones on the earth from outer space as 
an undoubted fact. 

Since that date many falls have been observed, and the 
attendant phenomena carefully investigated. These observa- 
tions teach us that meteorites, as they are now called, fall at 
all times of the day and night, and at all seasons of the year, 
while they favour no particular latitudes: also they are found 
to be quite independent of the weather, and in many cases 
have fallen when the sky has been perfectly clear: even 
where stones have fallen in what has been called a thunder- 
storm, we may reasonably suppose that the luminous pheno- 
mena have been mistaken for lightning, and the noise of the 
explosion for thunder. 

It is found that meteorites enter the atmosphere with 
planetary velocities ranging from 10 to 45 miles per second. 
Let us attempt to follow the course of such a body. 
So long as the body is moving through ‘empty space’ 
the only heat it receives will be that sent direct from the sun; 
the meteorite will thus be probably very cold, and, from its 
size and want of luminosity, invisible to an observer on the 
earth’s surface. A very speedy change must take place. 
Assuming the law of resistance of the air for a planetary 
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velocity to be the same as that deduced from experiments 
with artillery, the astronomer Schiaparelli has shown that if 
a ball of 8 inches diameter and 322 lbs. weight enter the | 
atmosphere with a velocity of 442 miles a second, its 
velocity on arriving at a point where the barometric pressure 
is still only =4o-th of that at the earth’s surface will have 
been already reduced to 84 miles a second. From this it 
is clear that the speed of the meteorite after the whole of the 
atmosphere has been traversed will be extremely small, and 
comparable with that of an ordinary falling body. From 
experiments lately made by Professor A. S. Herschel, it has 
been calculated that the velocity of the meteorite which fell at 
Middlesborough, in Yorkshire (859 R), on March 14, 1881, 
was, on striking the ground, only 412 feet per second. 

Further, Schiaparelli points out that in the case supposed, 
the energy already converted into heat would be sufficient to 
raise 198,400 pounds of water from freezing point to boiling 
point under the ordinary barometric pressure. The greater 
part of this heat is, no doubt, carried off by the air through © 
which the meteorite passes; but still the wonder is, not that a 
meteorite is small on reaching the earth’s surface, but that. 
any of it is left to ‘tell the tale.’ This sudden generation of 
heat will cause a fusion and volatilisation of the surface-matter 
of the meteorite, and in some cases a combustion of some of its 
constituents: the products of this action sufficiently account 
for the clowd from which a meteorite is generally seen to 
emerge as also for the train often left behind. Owing to the 
quick reduction of speed, the luminosity will be a feature of 
the higher part of the course. The Orgueil meteorite of May 
14, 1864 (296 Y), notwithstanding its easterly motion, was 
seen over a space of country ranging from the Pyrenees to the 
north of Paris, a distance of more than 300 miles. 

Next we may remark that the time of flight in the earth’s 
atmosphere will be very short, and reckoned only by seconds. 
Even in the case where the matter is so good a conductor of 
heat as iron, if we may judge from the time one end of a 
poker may be held in the hand whilst the other end is in the 
fire, the heat will not have had time to get far below the sur- 
face before the body has reached the ground. In fact, even 
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with the advantage of the fresh generation of heat which 
takes place on the sudden stoppage by impact on the earth, 
meteorites are sometimes so cold that they cannot be handled 
immediately after their fall. This was the case with the 
Dhurmsala meteorite of July 14, 1860 (284 W). 

As a matter of fact, meteorites are invariably found to be 
covered with a crust or varnish, the thinness of which shows 
the slight depth to which the heat has had time to penetrate. 
The appearance of this crust varies according to the mineral 
constitution of the meteorites: it 1s generally black as in 
Wold Cottage (149 Z), often a shiny black, as in Stannern 
(165 X), and sometimes of a grey colour, as in Durala (182 O). 

-In the case of the Pultusk meteorite of January 30, 1868. 
(313 V), several thousands of stones, varying from the size 
of an orange to that of a nut, were picked up, each covered 
with a crust. In the Museum of Stockholm there are perfect. 
little meteorites covered with crust, which weigh no more than 
a single grain; they were gathered out of the snow after the 
Hessle fall of January 1, 1869 (822 V). 

The crust is not of equal thickness over the whole of the 
meteorite, but, owing to the motion through the air, is gene- 
rally in ridges and furrows, of which the directions indicate: 
the position of the meteorite in regard to its line of motion 
at a certain part of its course; and this relation is rendered 
more clear by the position of the swellings produced by the 
flow of the liquid material to the back of the moving mass. 
Meunier grants that this crust is due to the action of heat, 
but considers that the action is direct, and not through 
fusion: he holds that only the outer surface of the crust itself 
has been melted and that the furrows and swellings are due 
to the scooping action of the air through which the meteorite 
at first rushes with so enormous a velocity. The Nedagolla 
iron (106 J) and the Goalpara stone (312 Y) illustrate this 
peculiarity. 

Further, the surface of a meteorite is generally covered 
with pittungs which have been compared to thumb-marks ; 
the Parnallee (265 NZ), and the Pultusk (313 V) present 
good examples of this character. It is remarkable that 
pittings bearing a close resemblance to those of meteorites 
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have been observed on the large partially burned grains of 
gunpowder which have been picked up near the muzzle after 
the firing of the 35-ton and 80-ton guns at Woolwich. The 
pitting of the gunpowder grains is attributed to unequal 
combustion, but that of meteorites seems to be due not so 
much to inequality of combustibility as to that of conduc- 
tivity and fusibility of the matter on the surface. 

The sudden generation of heat, and the consequent expan- 
sion of the outer shell, account not only for the break-up of 
the meteorite into fragments, but also for the crash like that 
of thunder which’ is a usual accompaniment of the fall. 
Haidinger was, however, inclined to refer this noise, not to 
the fracture, but to the sudden collapse of the vacuuin which 
is so quickly left behind in the early part of the course. Ina 
the consideration of this question the Butsura fall of 12th May, 
1861 (285 PQ), is particularly interesting. The explosions, 
in this case three in number, were heard 60 miles away at 
Goruckpur. Fragments of the stone were picked up three 
or four miles apart, and, wonderful to say, it was possible to 
reconstruct. with much certainty the portion of the meteorite 
of which they are the part. Two of them, in other respects 
fitting perfectly together, are even on the faces of the junction 
now coated with a black crust, showing that one disruption 
took place when the meteorite had a high velocity; two other 
fragments found some miles apart.fitted perfectly, and were 
neither of them incrusted at the surface of fracture, thus 
indicating another disruption at a time when the velocity of 
the meteorite had been so far reduced that the surface could 
no longer be liquefied through the generation of heat. Some- 
times, as at. Orgueil, the fragments reach the ground before 
the sound of the explosion is heard, proving that the break- 
up has taken place while the velocity of the meteorite was 
considerably higher than that of the sound vibrations (1100 
feet a second). 

After the explosion are generally heard sounds which have 
been variously likened to the flapping of the wings of wild 
geese, to the bellowing of oxen, to the roaring of a fire in a 
chimney, to the noise of a carriage on the pavement, and to 
the tearing of calico: these sounds are probably due to the 
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rush of the fragments through the air in the neighbourhood 
of the observers. 

As to the nature of the matter of which these meteorites 
are composed, about 24, and those the most common, of the 
64 elements at present recognised as constituents of the 
earth’s crust have been met with, while no new element has 
been discovered. The most frequent are Iron, Magnesium, 
Silicon, Oxygen, and Sulphur; next follow Aluminium, Cal- 
cium, Nickel, Carbon and Phosphorus; while in smaller 
quantity occur Hydrogen, Nitrogen, Lithium, Sodium, Potas- 
sium, Titanium, Chromium, Manganese, Cobalt, Copper, 
Arsenic, Antimony, Tin, and Chlorine. All of these are met 
with in the combined state, but some, among which may 
be mentioned Iron Carbon and Sulphur, are present also 
in the elementary condition. Of the compounds found 
in meteorites, the following are as yet new to terrestrial 
mineralogy :—Various alloys of nickel and iron; Troilite, or 
ferrous sulphide FeS ; Oldhamite, or calcium sulphide CaS ; 
Osbornite, a titanium-calcium sulphide; Daubréelite, a 
compound analogous to chromite, and having the formula 
(Fe,Cr),8,; Lawrencite, or ferrous chloride; Asmanite, a 
rhombic variety of silica ; Maskelynate, a cubic labradorite dis- 
covered by Tschermak ; and different varieties of Schreibersite, 
containing phosphides of nickel and iron. Of the above, it is 
held by some that the troilite is identical with some varieties 
of terrestrial magnetic pyrites, and that the asmanite dis- 
covered by Maskelyne is the same as the terrestrial tridymite, 
the optical properties and the crystalline form of which, as 
then known, were quite different from those observed in 
asmanite. The other compounds observed in meteorites are found 
also among terrestrial minerals; they are, magnetic pyrites, 
magnetite, chromite, tin oxide, varieties of olivine, bronzite 
and augite, enstatite, anorthite, and perhaps also labradorite 
The investigation of the nature of the minerals of which mete- 
orites are composed has received a great impetus through the 
work done upon the specimens in this Museum by the late 
Keeper Professor N. S. Maskelyne with the assistance of Dr. 
Walter Flight. 

For the purpose of classification meteorites may be con- 
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veniently arranged in three groups, which pass more or less 
gradually into each other: -the first includes all those which 
consist mainly of iron, and have, therefore, been called aerosi- 
derites (sky-irons), or, more shortly, siderites ; the second is 
formed by those which are composed of iron and stone, both 
in large quantity, and are called aerosiderolites (sky-iron- 
stones), or, shortly, siderolites ; while those of the last group, 
being almost wholly of stone, are called aerolites (sky-stones). 

In the aerosiderites the iron generally varies from 80 to 
95 per cent., the nickel from 6 to 10 per cent. ; in the Morro 
do Ricio iron (109 J) 34, and in that of Oktibbeha County 
(64 G) as much as 60 per cent. of nickel have been found: the 
nickel is in part at least alloyed with iron, and several of 
these alloys have been distinguished by special‘names. There 
are also frequently present troilite in veins or large nodules, 
sometimes surrounded by graphite, carbon in combination 
with the iron, and also schreibersite and daubréelite. Further, 
the researches of Berzelius, Boussingault, Graham and Mallet 
have proved the presence of the gases hydrogen, nitrogen and 
the carbonic oxides occluded in the iron; Dr. Walter Flight 
has lately shown that the gases occluded in the Rowton iron 
(110 J) would under normal temperature and pressure have 
a volume upwards of six times that of the meteorite itself. 
The want of homogeneity in meteoric iron is_ beautifully 
shown by the ‘Widmanstitten’ figures called into existence 
when a polished. surface is exposed to the action of acids or 
bromine ; they are due to the unequal action on the various 
constituents, and are formed by layers of schreibersite and of 
tznite, one of the alloys of nickel and iron ; see Zacatecas 
(6 B), Lockport (14 C) and Seneca River (49 E). 

The aerosiderites actually observed to fall reach only the 
small number of six; they are, Agram (B 1}, Charlotte 
(27 D), Braunau (43 E), Tabarz (60 F), Nedagolla (106 J), 
and Rowton (110 J); besides these, there are two others, of 
which the dates of fall are doubtful. The remaining specimens 
in collections of aerosiderites are presumed to be of meteoric 
origin by reason of their peculiar appearance and composition, 
and of circumstances connected with the locality in which they 
have been found. The difficulty of distinguishing an iron of 
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terrestrial from one of meteoric origin has been lately ren. 
dered more evident by the controversy as to the origin of 
the large masses of iron, containing one or two per cent. of 
nickel, and weighing 9,000, 20,000, and 50,000 Ibs. respec. 
tively, found in 1870 by Professor Nordenskiold on the 
beach at Ovifak, Disko Island, Western Greenland (103 L). 
A careful examination of the rocks of the neighbourhood 
shows that the basalt contains nickeliferous iron disseminated 
through it, and that the large masses, at first thought to be 
meteorites, are very probably of terrestrial origin, and have 
been left exposed upon the sea-shore through the weathering 
ef the rock which originally enclosed them. Malleable 
metallic nodules extracted from the rock itself were found 
to contain as much as 6°5 per cent. of nickel. Some assert 
that the basalt and the nickel-iron have been expelled together 
from great depths below the earth’s surface, while others 
consider that the nickel-iron is due to the reduction of the 
basalt in its passage through the beds of lignite and other 
vegetable matter found in the vicinity. 

The minerals forming the stony part of the siderolites and 
aerolites are almost entirely crystalline, and in most cases 
present a peculiar ‘chondritic’ or granular structure, the 
loosely coherent grains being composed of minerals similar 
to those which enclose them, and containing at times minute 
particles of iron disseminated through them. The minerals 
mentioned above as occurring in meteorites are such as are 
very characteristic of the more basic terrestrial rocks which 
have been brought from considerable depths below the earth’s 
surface. Several attempts to classify aerolites according to 
their mineralogical constitution have been made, but it can- 
not be said that any of them is very satisfactory: seeing 
that even in the same stone there may be much difference in 
its parts a perfect classification on such a basis is scarcely to 
be hoped for. About nine out of every ten of the stony 
meteorites belong to a group to which Rose has given the 
name of Chondrites: their crust is black and always dull: the 
fracture is grey and is rough to the touch: they present a very 
fine-grained but crystalline matrix or paste consisting of 
rackel-iron, troilite, chromite, a soluble silicate (olivine) and 
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an insoluble silicate (approaching to augite or enstatite) ; 
through this paste are disseminated ‘ chondra’ or little spheres 
of various sizes and consisting principally of the insoluble 
silicate: see Wold Cottage (149 Z), Parnallee (265 N,Z). 
Perhaps for those aerolites which contain little or no nickel- 
iron the division into Howardites, Kukrites, Chladnites, Chas— 
sionites, Shalkites, and Carbonaceous is the most convenient. 
The Howardites have a shiny crust, and are composed of a 
mixture of olivine and triclinic felspar, with a little chromite 
and nickel-iron: examples of these are Luotolax (176 W), 
Bialystock (205 W), Frankfort (320 W). 

The Hukrites also have a shiny crust, but contain more 
alumina and lime and less magnesia than do the other 
aerolites ; they consist of a mixture of augite and anorthite, 
with a little troilite and very little nickel-iron : as examples 
may be cited Juvinas (190 X), Stannern (165 X), and 
Jonzac (187 X). 

The Chladnites contain bronzite or enstatite, and occa- 
sionally augite ; also small quantities of nickel-iron, troilite, 
osbornite, chromite, with occasional oldhamite : eae are 
Pidhoperlle (233 Y) and Bustee (255 Y). 

The Chassignites consist principally of olivine rich in iron 
and enclosing chromite: see Chassigeny (183 W) and Mane- 
gaum (235 W). 

The Shalkites are a small-grained mixture of olivine, 
enstatite and chromite : see Shalka (248 X). 

The Carbonaceous consist of olivine and enstatite, enclos- 
ing more or less of nickel-iron, sulphur, carbon, troiltte, 
chromite and hydrocarbons. Meteorites of this class must 
clearly have been cold on entering the atmosphere. For 
specimens of carbonaceous meteorites see Alais (161 Y), Cold 
Bokkeveldt (225 Y), Kaba (268 Y), and Orgueil (296 Y). 

The importance of the examination and classification of 
meteorites with a view to a possible recognition of periodicity 
of fall need only be mentioned to be appreciated: such a 
determination is, however, rendered very ditticult by the close 
similarity of structure and composition presented by large 
groups, such as the Chondritic. 

Attention has been already directed to the fact that 
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although many meteoricirons, some of them like that of Cran- 
bourne (No. 77) weighing several tons, have been found at 
various parts of the earth’s surface, very few of them have been 
actually observed to fall: in the case of the stony meteorites 
just the opposite holds good, for they are never very large, and 
few are known which have not an authenticated date of fall. 
This may be due to the fact that a meteoric stone is less easily 
distinguished than is a meteoric iron from terrestrial stones, 
and will thus in most cases remain unnoticed unless actually 
seen to fall; while, further, a quick decomposition and dis- 
integration must set in o1 exposure to atmospheric influences. 
The smaller size of the meteoric stones may be due to the 
greater ease with which they break up on the sudden increase 
of temperature of their outer surface consequent on their 
entry into the earth’s atmosphere. The largest meteoric stone 
known is that of Knyahinya (308 QO), weighing 647 lbs. ; 
it 1s preserved in the Vienna Museum. 

If we now examine more closely the forms in which the 
various components of the meteoric stones present themselves, 
it will be seen that in the large group of Chondritic aerolites 
the chondra or grains, of which some can only be seen under 
the microscope whilst others reach the size of a cherry, appear 
to have attained to their present form not by a process of 
crystallisation but by one of friction, and that the matrix or 
paste in which the chrondra are enclosed is apparently made 
up of minute splinters, probably due to the wearing down of 
the chondra themselves. Such aerolites bear a strong struc- 
tural likeness to voleanic tufis, and as they contain no trace 
of vitreous rock nor yet any distinct crystals, they are quite 
different in character from the volcanic lavas. 

Since the time of their formation some meteoric stones, as 
Tadjera (810 T) appear to have been heated throughout 
their mass to a high temperature: and in Orvinio (V 836) 


_and Chantonnay (174 W) fragments are cemented together 


with a material having the same composition, thus giving rise 
to a structure resembling that of a volcanic breccia. Others 
seem to have experienced a chemical change, for in Knyahinya 
(808 O) and in Mezo-Madaras (253 T) the chondra are 
found to be surrounded by spherical and concentric agerega- 
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tions of minute particles of nickel-iron, perhaps due to the 
reducing action of hydrogen at a high temperature. Others, 
as Chateau-Renard (230 X), Pultusk (813 V), and Ales- 
sandria (280 P), present what in terrestrial rocks would 
probably be called faults: in some cases the fissures are 
seen to have been filled with a fused material after the 
spherules have been broken and one side of the fissure has 
glided along the other. These peculiarities of structure 
would indicate that the small body which reaches the earth 
is only a minute fragment of a much larger mass. 

As to the conditions under which compounds such as 
have been mentioned as occurring in meteorites, can have 
been formed, we may assert that they must have been very 
different from those which at present obtain near the earth’s 
surface: in fact, it is difficult to imagine that the unstable 
sulphides can either have been formed or have remained un- 
decomposed under circumstances in which water and atmo- 
spheric air have played any prominent part. Still, what 
little we do know of the inner part of our globe does not 
shut out the possibility of the existence of similar compound 
and elementary bodies at great depths below the surface. 
Daubrée, after experiment, inclines to the belief that the 
iron is due, in many cases at least, to reduction from an 
olivine rich in diferrous silicates, and this view acquires some 
additional probability from the presence of the gases hydro- 
gen and carbonic oxide in several meteoric irons: the existence 
however, of such siderolites as that of Krasnojarsk (122 K), 
which is still rich in ferruginous olivine and yet presents no 
traces of the intermediate magnesium silicate (enstatite), offers 
a weighty objection to the general application of this view. 

We must now briefly refer to the theories which have been 
framed to explain the origun of these bodies. The old theories 
that they are ordinary stones struck by lightning, or carried 
to the sky by a whirlwind, or are concretions in the atmo- 
sphere, or are due to the condensation of a cloud coming 
from some volcano, or have been shot recently from terrestrial 
volcanoes, are all seen to be quite inconsistent with later ob- 
servation. The suggestion of Laplace that they come trom 
modern volcanoes of the moon, although mathematically 
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sound, has no physical basis, for, so far as one can discover, 
active volcanoes do not exist : and Prof. R. 8. Ball has virtually 
excluded the ancient volcanoes by pointing out that if a lunar 
projectile once misses the earth its chance of ever reaching it 
is too small to be worthy of mention. Nor is it probable 
that they are portions of a lost satellite of the earth or are 
due to a collision of two planets, for in each of these cases 
we should expect to have received some of the larger frag- 
ments which must at the same time have been produced. It 
has further been shown that, although the explosive force 
necessary to carry a projectile so far from one of the smaller 
planets that it would not return, is not very large, yet the 
initial velocity requisite to carry the body as far as the 
earth’s orbit is so considerable and the chance of hitting the 
earth so slight that a more probable hypothesis is, to say the 
least, desirable. Jf these bodies have been shot from vol- 
canoes, Mr. Ball is himself inclined, upon mechanical grounds 
alone, to believe that the projection took place in bygone 
ages from the volcanoes of our own planet ; for as such a pro- 
jectile, having once got away from the earth, would take up 
a path round the sun which would intersect that of the 
earth, every one of them would have a chance of some time 
or other meeting it again at this point of intersection and 
of appearing as a meteorite. 

The high velocities and the peculiar motions of these bodies 
are, however, not consistent with any of the theories which 
would confine them to the solar system. Their origin must, 
therefore, be assigned to that convenient part of space called 
interstellar, of which nothing is known: if at any time a real 
connection can be traced between meteorites and shooting 
stars, we may begin to hope for a solution of this difficult 
problem. 


To those who may wish to inquire more closely into the 
questions suggested by the preceding pages the following 
are a few of the publications which may be recommended 
for perusal :— 

CHLADNI (E. F. F.)—Ueber den Ursprung der von Pallas 
entdeckten Hisenmasse, und einige damit in Verbindung 
stehende Naturerscheinungen. Riga und Leipzig, 1794. 
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KinG (E.)—Remarks concerning stones said to have fallen 
from the clouds both in these days and in ancient times. 
London, 1796. 

Howarp (E.)—Experiments and observations on certain 
stones and metallic substances, which at different times are 
said to have fallen from the clouds. Transactions of the 
Royal Society, 25th Feb., 1802. 

IZARN (J.)—-Des pierres tombées du ciel, ou lithologie Hie 
mosphérique. Paris, 1803. 

Biot (J. B.)—Relation d’un voyage fait dans le Dép. de 
V’Orne, pour constater la réalité d’un météore observé & 
VAigle, le 26 Avril, 1803. Mémoires de l'Institut, 7, 1803. 

Bicor DE Moroeurs (P. M. 8.)—Mémoire historique et 
physique sur les chutes des pierres tombées sur la surface de 
la terre. Orléans, 1812. 

Bucuner (O.)—Die Meteoriten in Sammlungen: ihre 
Geschichte, mineralogische ‘und chemische Beschaffenheit. 
Levwpzig, 18638. 

Rose (G.)—Beschreibung und. EHintheilung der Meteoriten 
auf Grund der Sammlung im Mineialnei eee Museum zu 
Berlin. Berlin, 1864. 

RAMMELSBERG (C. F,)—Die chemische Natur der Meteor- 
iten. Berlin, 1870. 

MEUNIER (S.)—Cours de géologie comparée. Paris, 1874. 

_ MASKELYNE (N. 8.)—Some lecture-notes on meteorites. 
Nature, vol. xii., 1875, pp. 485, 505, 521. 

TSCHERMAK (G.)—The formation of meteorites, and vol- 
canic agency (translated from the German by Dr. Walter 
Flight). Lond., Edin., and Dub. Philosophical Magazine 
1876, page 497. 

DAUBRKE (A.)—Etudes synthétiques de géologie expéri- 
mentale. Paris, 1879. 

Newton (H. A.)—Relation of meteorites and comets. 
Nature, 1879, p. 315. 

BALL (R. 8.)—Speculations on the source of meteorites. 
Nature, 1879, p. 493. 
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CATALOGUE OF THE COLLECTION OF METEORITES. 


The numbers in the first column refer to corresponding numbers placed with the specimens. 


' The letters in the second column refer to corresponding letters on the cases, and indicate the 
particular pane of glass behind which the meteorite will be found. 


Weights under one gram are not given. 1,000 grams are equivalent to 2'205 lbs. 


J. AEROSIDERITES 


(OR SKY-IRONS). 


bea Gales Weight in 
| 8 E Name of fall and locality. | Date of fall or find. a 
xr | B| Agram (Hraschina), Croatia . . | Fell May26,1751 282°3 
2 Tucuman (Otumpa, Gran Chaco 
Gualamba), Argentine Republic, 
Saewmerica ~. : é : | eotna 1788 |\.03'7,000-0 
Toluca, : ( 91,0070 
Ixtlahuacca, ° i 1,10L’O 
3 | B | Xiquipilco, Mexico’. : gs 1784 182 
Tejupilco, Riba aa : ,190'0 
Ocatitlan, op 43055 
4; B| Sierra Blanca, Guyaquilla, Mexico ie 1784 16°0 
5 | C| Bahia (Bemdeg6), Brazil i 1784 2,205" 
6 | B| Gaeatecas, Mexico : a 1792 3,846'9 
7 | B| Cape of Good Hope (between Sun- | | 

f day and Bushman Rivers), Natal, 

a — South Africa ! : : , mi 1793 3287 
| 8} B| Hlbogen, Bohemia. ; ; : ¥ Sian 94°8 
| 9 | C| Durango, Mexico . : ig I8tt 440°0 
‘to | C} Bitburg, Eifel, Rhenish Priccia t M 1814 1,297°0 
Ir | C| Red River, Texas, WS eA aa | 1814 424°5 
112 | C} Seriba, Oswego County, New York, | 

U.S.A. i 1814 132°3 
113 | C} Lenarto, Saros, Hungary is 1815 2,028'5 
wi4 | C| Lockport (Cambria), New York, 
U.S.A. ! i 1818 5,329°0 
iI5 | C| Davis Strait, Greenland +5 181g — 

516 | C} Burlington, Ostexo ‘County, New 
4 Works : ss 1819 290°O 
mi7 | C Guildford County, N. Carolina, 

4 USCA. ae sce O 150 

C | Rasgata, New Granada, S, America : 1823 58°5 


Pane. 


OE ee ee a | Eee eee 


Se 6 ees soot “oO 


se fleilaiel QU: ae Qo doo so die i oe «< 
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Name of fall and locality. 


Santa Rosa, near Tunja, Boyaca 
River, New Granada, S. America . 

Nauheim, Frankfurt, Prussia . ; 

Newstead, Roxburghshire, scotland 

Caille, near Grasse, Var, France 

Bohumilitz, Prachin, Bohemia 

Walker (or Morgan P) County, 
Alabama, U.S.A. . 

Claiborne, Clarke County, Alabama 

Oaxaca (Mistecd), Mexico 

Charlotte, Dickson County, Ten- 
nessee, U. S.A. 

Black Mountain, Buncombe 
County, N. Carolina, U.S.A. . 

Great Fish River, Great Nama- 
qualand, S. Africa 

Desert of Bolson de Mapimi, near 
Santa Rosa, Coahuila, Mexico { 

Ashville, Buncombe County, N. 
Garolina, U.S.A. , 

Putnam County, Georgia, ey 

1 Cocke County, Tennessee, U.S.A. ‘ 
Sevier County, do. 

Tarapaca (Hemalga), Arequipa, Peru 

Smithland, Livingston ee 
Kentucky, WS A. : 

Babb’s Mill, Green County, Ten- 
nessee, U. S. AS ee 

Madagascar (St. Augustine's Bay) . 

Arva (Szlanicza), Hungary 

Caryfort, De Calb County, Ten- 
messee, WiS. Ag >t 

Jackson County, Tennessee, U, Sh a 

Tula (Netschaévo), Russia 

Carthage, Smith County, Tennessee 
U.S A. 

Braunau (Hauptmannsdorf), 
Bohemia — 

Seelaesgen, Brandenburg, Prussia : 

Murfreesboro’, Rutherford County, 
‘Tennessee, oh Saat 3 

Chesterville, S. Carolina, U. Su 

Schwetz, Peer 

Salt River, Kentucky, U. So AY 

Seneca River, Cayuga County, New 
York, U.S. A. 

Ruff’s Mountain, Lexington County, 
S. Carolina, U. S, eX 


Date of fall or find. 


Fell July 30, 1835 
Found 1835 


- 1836? 
Found oy, 
? Fell Autumn 1 837 


Found 1839 
>» 1839 
cy 1840 
bs 1840 


¥, 1840 | 


x 1840 


. 1842 
$9 1843 
9 1844 


29). gh ESE 
ue 1846 
- 1846 
“ 1346 


Fell July 14,1847 
Found 1847 


3 1847 
9 1847 
ss 1850 
. 1850 
x 1850 


1850 


Weight in 


grams. 


e 
nee 


24,570°0 


5532 
9,840°5 


2,794°2 | 
2,250°4 
1,062°5 
 §24°0 

54°5 


498°7 


ciate 


Q OFF OFF AmoOyg FH 


QD 


Co ye a 


| J 
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Name of fall and locality. 


Niakornak, W. Greenland 
Santa Rosa, Saltillo, 
Mexico 
Pittsburg, Pennsylvania, U S.A, 
Lion River, Namaqualand, S. Africa 
Union County, Georgia, U.S.A. 
Tazewell, Claiborne County, ‘Ten- 
nessee, U. Saar te 
CampbellCounty, Tennessee, U. S.A. 


Content, 


Haywood County,N.Carolina, U.S.A. 
Verknoi-Udinsk, Transbaikal, Asi- 


atic Russia . 
Tabarz, near Gotha, Saxony 
Sarepta, Saratow, Russia 
Madoc, Upper Canada . 


(Tuczon, Sonora, Mexico é 

fees Arizona (the; Carleton : 
meteorite). 

Oktibbeha County, Mississippi 
UesA. ‘ 


Denton County, Texas, SU, S. A. : 

Nelson County, Kentucky, U.S.A. 

Orange River, S. Africa 

Jewell Hill, Madison County, N. 
Carolina, U. SHAG 

Marshall County, Kentucky, i, 5. A. 

Brazos, Texas, U.S.A. . 

Nebraska (25 miles N.W. of Fort 
Siebierte), ULS.A. ‘ : 

Atacama, Bolivia, S. America 

Wayne County (near ey 
Ohio, U.S.A. : 

Lagrange, Oldham County, ‘Ken- 
tucky, U.S.A. : 

Coopertown, Robertson County, 
Tennessee, U.S.A. 

Upernavik, N.W. Greenland . 

Cranbourne, near Melbourne, Vic- 
toria, Australia : } 

Heidelberg, Baden : 

Victoria West, Cape Colony, South 
reuliglCalyy 4 4 

Howard County q miles SH, of 

ie iokomo)sindiana, U.S.A. ~ . 

Alabama, U.S.A. . 

Russel Gulch, Gilpin County, Ge: 
lorado, U.S. A. ' ; 

Dacotah Territory, Can 


Date of fall or find. 


29 


1850 
1853 
1853 
1853 


1853 
1853 
1854 


July, 1854 


Fell Oct.18, 1854 


Found 


9? 
9? 


Fell 


Found 


29 


1854 
1854 
1854 


1854 
1854 
1856 
1856 
1856 
1856 
1856 
1856 


1856 
1858 


1859 
. 1860 


1860 
1861 


1861 
1861 


1862 


1862 
1863? 


feb. 18,1863 


99 


1863 


} 


Weight im | 
grams. 


Dee ee eee eee ———————————— | 


oa 
308'0 | 


3,7 31,000°0 
2°O 


156 


No. 


I0o 


102 


106* 
107 
108 
1meXe 


Ifo 


| Pane. 


en en en es Dan nt 


Le! 


Name of fall and locality. 


| Date of fall or find. 


Obernkirchen, near Buckeburg, 
Schaumburg Lippe, Germany 

South-East Missouri, U.S.A. 

Charcas, San Luis Potosi, Mexico. 

Bonanza, Coahuila, Mexico . : 

Coahuila, Mexico (Dr. Butcher’s 
iron) . 

Bear Creek, Colorado, USA. 

Barrancas Blancas, San Francisco 
Pass, Cordilleras of Atcane: Chili 

Frankfort (8 miles S.W. of), Frank- 
lin County, Kentucky . 

Sierra de Deesa, Chili. 

Denver, Galorado, U.s;A. 

Parambanan, Socrakarta, India 

Near the River Juncal, Atacama, 
Chailt.: 

Santa Rosa (35 miles from), Mexico 

Auburn, Macon County, Alabama, 
Urs. A. 

Losttown (2 % miles S.W. of ), Che- 
rokee County, Georgia, U.S.A. : 

San Francisco del Mezquital, 
near Durango, Mexico 

Trenton, Washington County, Wis- 
consin, U.S.A. |: 

Near Staunton, Augusta County, 
Virginia, U.S.A. . : 

Shingle Springs, Eldorado County, 
California, U.S.A. : 

Ovifak, Disko Island, Greenland 
(probably terrestrial) . 


Jakobshavn, Disko Island, Gredie 


land . 


Smith Mountain, Rockingham 


County, Virginia, U. S.A. 
Nedagolla, Mirangi, Vizagapatam, 
India 


Great Namaqualand (N. of the 


Orange River), South Africa 
Chulafinnee, Cleberne County, 
Alabama, U.S.A. : 
Near Butler, Bates County, Mis- 
sourl, U.S. A. : 
Morro do Ricio, Rio Francisco do 
Sul, Santa Catarina, Brazil? 
Rowton, near yee see 
shire . : : 


Found 1864 


99 


39 


9) 


1865 
1866 


1866 
1866 


1866 
4866 
1866 
1866 
1866 


1867 
1867 


1867 
1867 
1867 
1869 
1869 
1869 or ’70 
1870 
1870 


1870 


Fell Jan. 23,1870 


Before 1873 


Found 1873 
$3 1874 
is 1875 
Fell Apr.20,1876 


Weight in : 
grams. 
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zs 
ios) 
(=) 


6/8 
Bia 
Betty |) Ke 
L412 -|-F 
mio | KK 
IIA M) 
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TA) 
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mero.) | 
Tee GO hes | 
Tilecoieiy le 
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| T20¢/ K 
T2r| K 
\}r22 |K 
123 
W124 | K 
125 |K 
126 | K 
| 12") Kk 
f128 }/K 
129 |K 
| 130) K 
(131 K 
W132 |K 
Wes 3K 
| 134 | K 
eso) | 
| ala 
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Name of fall and locality. 


Ekaterinoslav (Werchne Dnije- 
prowsk), Russia . 

Casey County, Kentucky, U. S: Ae 

Whitfield County (Dalton), Geor- 
ial, WigSeeui 

Mantos Blancos (Cerro Hicks), 


INE, of lice Chili. Ss. 
America : : 
Serrania de Varas, cig 
Chili . 


Pfaffoberg (Dr. Rink’s iron) . 


Lexington County, S. Carolina, 


We. : 
Locality unknown (from. Prof. 
Wohler’s Collection) 
Locality unknown (Smithsonian 
Museum iron) ny 


Date of fall or find. 


Found 


Unknown 


Il, AEROSIDEROLITES 


(OR SKY-IRON-STONES). 


Steinbach, Saxony 

Senegal, Bambuk, Africa 

Krasnojarsk, Siberia oe Pallas 
Iron) . 

Brahin, Minsk, Russia. 

Imilac, Desert of Atacama, Chil, 
S. America. Mis 

Hainholz, Minden, Westphalia 

Newton County, Arkansas, U.S.A. 

Rittersgriin, Saxony 

Johanngeorgenstadt, Saxony 
(from the Blumenbach Collection) 

Breitenbach, Bohemia. : 

Ravine of Vaca Muerta, 36 miles 
from Guanillo Bay, Desert of 
Atacama, Bolivia, S. America 
Sierra de Chaco) : 

Copiapo, Chili, S. America . 

Chili (Copiapo ?), S. America 

Mejillones (near), Desert of Ata- 
cama, Chili, S. America. ‘ 


: Chili, S. America . 


Estherville, Emmet County, Towa, 
WESEA: 
Veramin Teheran, Persia 


Found 


Weight in 
grams. | 


24°8 | 


1877 45°5 
1877 1464 
1877 | 11,928'0 | 
1877 1,467°0 | 
on 
1880 so'o | 
5° 5 | 
1751 130°3 
1763 OZ 
1772 |  3,235°8 
1822 222 
13827 |227,228:0 
1856 484°1 
1860 29°5 
1861 6094°2 
1861? 1‘7 


1862 498'5 
1863 2°4 

818°0 
1867?! 2,802°0 
1870? 608°'0 


Fell Mayro,1879 }116,487'0 


,, April, 1880 


53°85 
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Ill, AEROLITES 
(OR SKY-STONES). 


s 5 Name of fall and locality. Date of fall. 
Ay 
137 | V | Ensisheim, Elsass, Germany . SII 9 Gey RAOL 
138 | Q| Sehellin, near Stargard, Pomerania, 
Prussia— April 11, 1715 
139 | P | Plescowitz near Reichstadt, Bohemia june 22272 2. 
140 |Q | Tabor (Plan, Strkow), Bohemia. July, gees 
141 | V | Luponnas, Ain, France 4 SP Seo oy Fis TPES] 
142 |O | Albareto, Modena, aly Sf Jlby 1766 | 
143 | O | Lucé (Maine), Sarthe, France ) Sept. @ rant 7oon| 
144 | P | Mauerkirchen, Upper Austria .| Nov. 20, 1768 | 
145 |Q| Bichstadt, Bavaria ‘ 4] SCD: | Greet 7S .S| 
146 | P | Charkow (Bobrik), Russia. | OC, hee trai | 
Barbotan, ) Landes, France : 1 
zag WW Roquefort, do. do. July 24, 1790 
148 | R | Siena, Cosona, Italy . June “16, 17.04) 
149 |Z | Wold ‘Cottage, Thwing, Voukomire Dec. 13,4705 
150 |O| Bjelaja Zerkow, Kiev, Russia .| Jan. 4, 1797 
151 | Q| Salles, near WillRernredne. Rhone, | 
France . . 4 March sear 70S. 
152 |S | Krakhut, Benares, India : 1 DEC. oO) 7OS 4 
153 | T | L’Aigle, Orne, nance, . || April 2G. 7nse3 | 
154 |V | Apt (Saurette), Vaucluse, iene ile Oct. 8, 1803 
155 | W| Massing (St. Nicholas), "Bavaria Wece lewmcocm 
156 | V | High Possil, near Glasgow, Scotland | April 5, 1804 | 
157 |R| Darmstadt, Hesse : Before 1804 | 
158 |Q | Hacienda di "Bocas, San Luis Potosi, | 
Mexico : . | Nov. 24, 1804 
159 | Y | Doroninsk, Irkutsk, Siberia . . | March 25, 1805 
160 | V | Asco, Corsica : . . | Nov. 1805 | 
LOE) WY Alais, Gard Rrance 7): : . | March 15, 1806 
162 |O Timochin, Juchnow, Sah : 
Russia : . | March 13, 1807 | 
163 | V | Weston, Connecticut, U. S he | DCCs Sb OOF a 
164 | V Cusignano Parish, Noceto, Parma, | 
Italy . : 2 : . | April 19, 1808 | 
MOS | XK | ae rnitz, Iglau, Moravia | May 22, 1808 
166 | P | Lissa, Bunzlau, Bohemia : _ |o5ept.\  s.aueas 
167 |P | Moradabad, Bengal, India . ‘ 1808 
168 |T | Mooresfort, Tipperary, Ireland .j| August 1810 | 
169 | P | Charsonville, near Orléans, France | Nov. 23, 1810 | 
170 | P | Kuleschowka, Poltowa, Russia . | March 12, 1811 
171 | Q | Berlanguillas, near Burgos, Spain | July 8, 1811 
172 |R | Toulouse (Grenade), Haute | 
Garonne, France : : . | April ro, 1812 | 
173 |X | Brxleben, Prussia 5 : » | Apnl “a5, mere 
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Weight in 


Name of fall and locality. Date of fall. : 
grams, 
Chantonnay, Vendée, France .| Aug. 5, 1812 L, 35213 
Limerick (Adare, Faha, &c.), 

imeland, Ll Sept. LOM mom Ls 
Luotolax, Wiborg, Finland of Des 6 tea i 20°7 
Near Gurram Konda, between 

Punganur and Kadapa, Madras, 

India : ; j 1814 98 
Scholakoff, near Ekaterinoslav, 

Russia Jan 23.1814 = 
Wiborsg, Finland . a, March». 1814 940 
Bachmut, Ekaterinoslay, Russia A hebie, 15. cron 40'8 
Agen, ib et-Garonne, France Septs, - |spauoue 40°6 
Durala, Territory of the Patyala 

Raja, India Vel LCDS MaLoe TOTS 12,588'9 
Chassigny, near Langres, France rl Oct 2 TSI 4X33 
Zaborzika, Volhynia, Russia April to, 1818 13 
seres, Macedonia, Turkey June 18, 1818 399°6 
Slobodka, Juchnow, Smolensk, 

Russia AUg.) (10, ESTs 27-0 
Jonzac, Charente inférieure, Brace ene “12. Oue 9°09 
Pohilitz, near Gera, Reuss, Germany | Oct. 13, 1819 86°9 
Lixna, near Diinaburg, Witebsk, : 

Russia Julye (12,1820 59°5 
Juvinas, near Libonnez, Ardéche, 

Tinie June 15, 1821 940°0 
Angers, Maine-et- Wome! Piianee (unex s43,6boz2 8°3 
Agra (Kadonah), foarte : ee oe 7 S22 38°8 
Epinal (la Baffe), Vosges, France . | Sept. 13, 1822 - 16) 
Futtehpur, N.E. of Allahabad, 

India 1,286'0 
Bithoor and Shahpur, N. W. of ey ee 
| Allahabad, India : 136°0 
Umballa, India : 1822-3 20° 
Nobleborough, Maine, U. S.A. Ae 7 BOZi2h | — 
Renazzo, Cento, Ferrara, Italy Jat a5 ko24 6"2 
Zebrak, near Horowitz, Beraun, | 
oneenia Oct. 14, 1824 | 7°9 
Near Ekaterinoslav, Russia 1825 — 
Nanjemoy, Maryland, UoS./8\ «| Hebs: ¢ 10,1325 325°5 | 
Ffonolulu, Owhyhee, Sandwich 

Islands. Sept. 14,1825 8i'o 
Paulograd, eon Ekaterinoslov, 

_ Russia. : May 19, 1826 60°8 
Mhow, Ghazeepore, India wilt Kelby, Oss 3i27 10205 
Drake Creek, Nashville, Ten- 

messec,, U. S.A. , May fay £627 19°4 

Bialystock (Knasta), Poland Oct i RN B27) 


asst 
i232 
L209 
234 


| 235 
| 236 


Pane. 
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Name of fall and locality. 


Bee 6 4 = oe © Oe Bae 6 Pe tO CoCato vo 


no 


Richmond, Chesterfield | a 
Virginia, cs She : 

Forsyth, Georgia, U.S.A. ; 

Deal, near Long Branch, New 
ower WLS LAY ‘ 

Krasnoi-Ugol, Rjdsan, Russia 

Perth, Scotland : 

Vouillé ynear Poitiers, Vienne, France 

Wessely, Hradisch, Moravia. 

Blansko, Brinn, Morayia 

Okniny, Kremenetz, Volhynia 
Russia 

Charwallas, near [ineae India 

Mascombes, Correze, “Shanaee i 

Aldsworth, near Cirencester, Glou- 
ee echne) 

Macayo, Rio Grande do N orte, ‘Beal 

Gross-Diwina, near Budetin, 
Trentschin, nan parry : : 

Esnandes, Charente inférieure. 
France ' 

Poltawa, Russia 

Kaee, Sandee District, Kingdom of 
Oude. : 4 

Akburpur, Saharanpur, ‘India 

Chandakapur, Berar, India. 

Cold Bokkeveldt, Cape of Good 
Hope ; ; t 

Little Piney, Pulaski County, 
Missouri, U.S.A. Aah ica ; 

Uden, North Brabant, Nether- 
lads 

Cereseto, near .r Ottiglio, Alexandria, 
Italy 

Grimebers, Heinrichsau, Prussian 
Silesia ; 

Chateau-Renard, Trigutres,1 Loiret, 
France . - ‘ 

Milena, Warasdin, Croatia 

Aumieres, Lozere, France f 

Bishopville, S. Carolina, U.S.A. . 

Utrecht ie Nether- 

t) Jands 

Manegaum, near Hidulabad, border 
of Khandeish, India 

Klein- Wenden, near Nordhausen, 
Erfurt, angel : : . 


Date of fall. 


June 4% 
May * 3 
JENDYSS Stier 
Sept: iu, 
May 17. 
July 13} 
Sept. oF 
Nov. 25, 
Jan. 9, 
Jumnea, a 25 
Jan. Sapne 
AMS: (e5 
Novis0aam 
July. 24, 
Aug. 

Janine 29 
April 18, 
June): 40; 
Mete.s, a3) 
eb jane 
June (O12) 
July 17, 
March 22, 
pune sn, 
April 26, 
June 4, 
March 25, 
June = 2, 
Junés 29; 


Sept! ATG; 


1828" 
1829 


1829 
1829 
1830 
1831 
1831 
1833 
1834 
1834 
1835 


1835 
1836 


1837 


1837 
1838 


1838 
1838 
1838 
1838 
1839 
1840 
1840 
TSAI 
1841 
1842 
1842 
1843 
1843 
1843 


1843 


No. 


© | Pane. 
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| Kaba, Debreczin, Hungary 


IAI 


Name of fall and locality. 


Cerro Cosina, near Dolores 
Hidalgo, San Miguel, Guanaxuato, 
Mexico 


-Killeter, County Tyrone, Ireland . 


Favars, Canton Laissac, France 
Louans, Indre-et-Loire, France 
Assam, India ; 

Monte Milone (now called Pol- 
lenza), Macerata, Italy 
Linn County (Hartford), 

ESSA. . 
Castine, Maine, US As 
Marmande, Aveyron, France 


Towa 


‘Sehie, Amt “Akershus, Norway 


Cabarras County, N. Carolina, 
Urls. A. i 

Shalka, Bancoorah, Bengal 

Giitersloh, Westphalia, Prussia 

Nulles, On alate, Spain 

Mainz, Hesse ; 

Nellore (Yatoor), Madras, India 

Mezo-Madaras, Transylvania 

Borkut, emmcres, Hungary 

Bustee, between Goruckpur and 
Fyzabad, India . : 

Girgenti, Sicily, Italy 

seegowlee, Bengal, India 

Duruma, Wanikaland, E. Africa 

Gnarrenburg (Bremervorde), Han- 
Owieliy. 

Island of Oesel (Gesinde Kaande 
near Piddul), Baltic Sea 

Igast, Livland, Russia . : é 

st. Denis- Westrem, near Ghent, 
Belgium 

Near Petersburg, Tincoks Couey, 
meemmiessee, U.S.A): ; 

Trenzano, Brescia, Italy 

Parnallee, Madras, India 

Stavropol, north side of the Cau- 
casus, Russia ‘ 

Heredia, San José, Costa Rica ae 

Commune des Ormes, Yonne, 
France 

Ohaba, near Karlsburg, Transylvania 

Pegu (Quenggouk), India’. | 

Kakova, Temeser Banat, Hungary 


Date of fall. Weight in 
grams. 
yam 1844 
sal Found 1865 42°1 
April 29, 1844 2°97 
Oct 7 210s 44: pi 
Jan, 25, 1845 87-0 
Found 1846 5387 
May 8, 1846 8'I 
Feb. 25, 1847 942°5 
May 20, 1848 2°7 
July; . 4,.1848 4:0 
Dec) -27;;4848 5°6 
Oct. 213 1849 385"5 
Nov. 30, 1850 1,404°0 
April 17, 1851 10Q°2 
Noy. 5, 1851 A‘5 
Found 1852 33°6 
Jan. 23, 1852 11,287°0 
Sept) | 4, Ess2 7337 
Oct. 13, 1852 40°0 
Dec. 2, 1852 I,000°0 
Feb. 10, 1853 Bortz 
March 6, 1853 1,205°7 
? March 6, 1853 1s 
May 13, 1855 808"0 
May 13, 1855 17°0 
May 17, 1855 a 
June: 9) Fassia 1°3 
Aug. n(15)1885 52°8 
Nov. 12, 1856 9°8 
Feb. 28,1857 | 61,3610 
March 24, 1857 Anes 
April iyi unsis 7 9's 
April 15, 1857 104°2 
Oct. T8547 loge 
Oct. Io, 1857 39°6 
Dec.) 295) 2857 6540 
May 19, 1858 160°6 


ZG; ae 


Pig hd ORG e4 ed ed = ei vol oC = 


= 


<j 


He 


142 


Name of fall and locality. 


Date of fall. 


(Aussun, Haute Garonne, France 

\Clarac, ,, ‘5 ss 

Murcia, Spain 

Bueste, near Pau, Lowe er Pyrenees, 
France : 

Panpanga, Philippine Islands 

Harrison County, Indiana, U.S.A. 


Bethlehem, near Albany, New 
Mods Wiasye’ 5 i 

Desert of Atacama, Bolivia, 
S, America 


| 


Alessandria (San Giuliano Vecchio), : 


Piedmont, Italy . : 
Khiragurh, S.E. of Bhurtpur, ‘India 
New Concord, Muskingum County, 

Ohio, U.S.A. 

Kusiali, Kumaon, India 
Dhurmsala, N.E. of Punjaub, India 
( Qutahar Bazaar) 
(Chireya) 
(Piprassi) 
(Bulloah) 
Canellas, near Barcelona, Spain 
Grosnja, Banks of the Terek, Cau- 

casus, Russia . 
Klein-Menow, Alt- Strelitz, Meck- 

lenburg 
Pulsora, N. E. of ‘Rutlam, Indore, 

Cute indian; i i 
Buschhof, Kurland, Russia : 
Pillistfer, ‘Livland, Russia 
Shytal, 40 miles north of Dacca, 

India : 

Tourinnes-la- Grosse, ' Tirlemont, 

Belgium. 5 
Manbhoom, Bengal, India : 
Nerit, iKealeael Russia . 

Orgueil, near Montauban, Tarn- oh 

Garonne, France : 

Dolgaja Wolja, Volhynia, Russia . 


Butsura | India 


Mouza Khoorna, Sidowra, Goruck-) | 


pur District, India 
Bubuowly Indigo Factory, Supu- 
| hee, Goruckpur, India 
Claywater, Vernon County, Wis- 
consin, U.S.A. . : 
Gopalpur, Jessore, India 
Dundrum, Tipperary, Ireland 


,e 


Dec Q, 
Dee 24 
May 
March 28, 
Aug. Ii, 
Found 
Nels te 
March 28, 
May: a aie 
Tune! 16. 
July 14, 
May 12, 
May 14, 
Hune eG, 
Oct. 7h 
Mar. 16, 
ities 29 
Ae TU 3) 
Uoe sil, 
Dec 7 
Dee 22, 
April 12, 
May 14, 
June 2.0; 
ati AO, 
Mar. 26, 
May 23, 
LNW Th, 


Weight in 

grams. 
1858 | sue 
11%) 
1858 Our 
1859 3°3 
1859 1°3 
1859 387 

1859 = 
1860? 109°8 
1860 35° 
1860 2s 
1860 16,5100 
1860 Atl 
1860 i 2 A@7kO 
| 13,071°5 
843°0 
1861 | 5 060°6 
1598°5 
1861 1°5 
1861 LGtO 
1862 Ly 3250 
1863 48°0 
1863 Q8'I 
1863 13°6 
1863 462°7 
1863 60°1 
1863 1220 
1864 69°5 
1864 621°4 
1864 1°5 
1865 | 4050 
200°0 
1865 52°] 
1865 147'0 

1865 or 
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c : Name of fall and locality. Davie oF lll eee 
S | Aumale, near Senahdja, Constan- 
tine, Algeria : ANUS, op2tse SOs Ori 
Y Sherghotty, near Gya, Berar, ‘India Aug. 25, 1865 126°8 
Q | Muddoor, Mysore, India. Sept. 21, 1865 407°3 
Y | Udipi, South Canara, India . 5 | agonal 1866 3,306°0 
P | Pokhra, near Bustee, Goruckpur, 
India . ‘ 5 vi May: 27731866 45°9 
O | St. Mesmin, Aube, France . 2) Mays) 2.0, TS66 418 
O | Knyahinya, near Nagy-Berezna, 
Hungary . June ©” 9; 1866 10,053'0 
V | Jamkheir, Ahmednuggut, Bombay Oct-41 55. aS06 18°8 
T | Tadjera, near Guidjel, Setif, Algiers | June 9, 1867 36 
P | Khetrie (Sankhoo, Phulee, &c.), 
Rajpootana, India . j - | Jane. 10,/1867 12am 
Y | Goalpara, Assam, India : Found. oI 9/ O 
V | Pultusk (Sielce, Gostkowo, &c.), 
Poland : Jan. 30, 1868 14,587°0 
X | Daniel’s Kuil, Griqualand, South 
Africa : March 20, 1868 449°5 
U | Slavetic, Croatia. : : 4 5 | Miler ee, TSOS 20°7 
x Ornans, Doubs, France f oly i inses T,018'5 
P | Sauguis, St. Etienne, Loire, France Sept. S.n1865 4°8 
W | Lodran, Mooltan, India ici Ock 1, 1868 66°5 
R ‘Danville, Alabama, WESEae Nov. 27, 1868 529/92. 
Ww Frankfort (4 miles S. of), Franklin 
County, Alabama, U.S.A. . Hi Dec yi sna S08 B40) 
X | Moteeka Nugla hamlet, Ghoordha, 
Bhurtpur, India . : Dee 22 rS0oRn 407°9 
U | Hessle, near Upsala, Sweden. janie “1.21869 Q10"4 
S Krahenberg, Zweibriicken, Rhenish 
| Bavaria. May 5, 1869 2°8 
S | Cléguérec, near Kernouve, Mor- 
bihan, France . ‘ : . | May 22, 1869 9,346°5 
X | Tjabé, Padangan, Java . d Sepia LOMutoog 13°8 
U | Stewart County, Georgia, U.S. Ay Oct. 6, 1869 L774 
W | Ibbenbuhren, Westphalia . 5 if MOINS 17 SO 3°0 
S | Cabeza de Mayo, Murcia, Spaim:-)| Aug, 18) 1870 2°4 
O | Oczeretna, Lipowitz, Kiev, Russia | Found 1871 nAty (oe 
W | Roda (4 miles from), Huesca, Spain | Fell 1871 Gh 
T | Bandong, Java . Deep rewionE 140 
X | Searsmont, Waldo County, Maine, 
Wisk: : » |) Miawy see Weyan ismicts 
Y | Dyalpur, Sultanpur, Oude, India i. | May al eransy2 269'8 
O | Tennassilm,Turgel,Esthonia,Russia} June 28, 1872 15°8 
(Lancé, omen Cher. France : 34°6 
a | Hae of Veronniere, St. Amand jalyaaeeeer S72 
de Vendome, Loir-et-Cher, France | | 298°3 
V | Orvinio, near Rome, Italy . ol ENGI Ye iL USI 62°8 
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ss = Name of fall and locality. 
Ay 
337 |O| Jhung, Punjaub, India . 
338 | X | Khairpur, 35 miles east of Bhawal- 
pur, India , 
339 | W| Waconda, Mitchell County, Kansas, 
ULS.A. t 
340 | Y | Sewrukowo, near Belgorod, Kursk, 
Russia 
341 |O | Nash County (near Castalia), N 
Carolina, U.S.A.. ‘ 
342 | S| Kerilis, Mael Pestivien, Cotes. du- 
Nord, France 
B42 \ © |) Near West Liberty, Towa County, 
owas (USS AN) i 
344 | V Sitathali, Raepur, Rajpootanah, 
India ; 
345 |R | Asadany, Temeser Banat, Southern 
Hungary 
346 | Y | Nageria, F athabad, Agra, India 
347 | T | Stalldalen, Nya Kopparberg, Swe- 
Gein i 
348 | R | Judesegeri, Kadaba Taluk, Mysore 
India 
349 | T | Vavilovka, Cherson, Russia . 
Bio |, 2X Rochester, Fulton County, Indiana, 
WS Ae : ‘ 
351 | S | Cronstadt, Orange River Free 
State) 's. Africa 
Bis) Ox Warrenton, Warren County, Mis- 
sourl, U.S. Ne : : 
353 |W Cynthiana (9 miles from), Harri- 
son County, Kentucky, U.S.A. 
354 |R | Hungen, Hesse, Germany 
355 |x | Soko-Banya, N.E. of Alexinatz, 
Servia } 
356 |X | Lieschitz, Prerau, Moravia 
357 |P | Dandapur, Goruckpur, India 
358 | W| Rakofka, Tula, Russia ; 
359 | R | Middlesborough, Yorkshire 
360 | S | Gross Liebenthal, 12 miles S.S.W. 
of Odessa, Russia 
(toes; Kolos, Transylvania . 
| Bare, 5, 
sone als Gyulatelke, ,, aS 
Visa, ” ? 


Date of fall. 


June 
Septyi23: 
Found 
May 11, 
May 14, 
Noy, 626; 
ebee ira 
March 4, 
March 31, 
Aprile 24. 
Fans ./ 28: 
Hel. GO: 
June ere: 
Wee.) Yon 
jen aes, 
Jan: 23; 
May 17, 
OciearT, 
july 15, 
Dept. Hey, 
Nov. 20, 
March 14, 
Nov. 19, 
Febs bi 3 


1873 
1373 
1874 
1874 
1874 
1874 
1875 
1875 


1875 
1875 


1876 


1876 
1876 


1876 | 


1877 
O77 


1877 
1877 


1877 
1878 
1878 
1878 
1881 


188i 


1882 


8°5 
13,100°C 
122302 
(816 
EGS 
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pests Or METEORITES: 


Owing to the distribution of the original meteorites among 
various Museums, the specimens referred to in the preceding 


Catalogue (pages 135-144) are generally of a more or less fragment- 


ary nature. 


Previous to this division casts have 1n many instances 


been taken with the view of preserving the original form. ‘The 
following is an alphabetical list of the casts in charge of the De- 


partment :— 


Akburpur 
Barrancas Blancas 


Bithoor and Shahpur 


Braunau 
Breitenbach 
Bustee 
Butsura 
Charlotte 
Cronstadt 
Daniel’s Kuil 
Dundrum 
Durala 
Goalpara 


Gopalpur 
inion, \ 
Kaee 

Khiragurh 


_Klein-Menow 


Launton 

Linn County 
Mhow 
Middlesborough 
Mouza Khoorna 
Nedagolla 
Nellore 
Newstead 


Obernkirchen 
Parnallee 
Petersburg 
Pulsora 
Rowton 
Sarepta 
Schie 
Seegowlee 
Shytal 
Sitathali 
Udipi 

West Liberty 


They are exhibited in the lower parts of the meteorite cases. 


By written application to the Principal Librarian, or to the 
Formatori (Messrs. D. Brucciani & Co., 40, Russell Street, Covent 
Garden, London), casts of any of the above meteorites can be 
obtained on payment of the necessary expenses. 


146 


IN DE X., 


——_$-—— 


Synonyms are printed in Roman type. ~ 
column of the preceding Catalogue. 


Adare v. Limerick 

Agen 

Agra ; 

Agra v. nlvagurn 

Agram ‘ 

Aigle wv. VAigle . é 
Akbarpur v. Akburpur 
Akburpur é 

Akershuus v. Schie 
Alabama , 

Alais 

Albareto . 

Aldsworth 

Alessandria . : 
Allahabad vz. Puttehpur 
Angers 

Apt. 

Arva. 

Asco 

Ashville. 

Ashville vw. Black Mountain 
Assam 
Atacama . 
Auburn 
Aumale 
Aumiéres . 
Aussun 


72, 119, 12 124, 133, 


Babb’s Mill 

Bachmut . 4 

Baffin Bay v. Davis Strait 
Bahia % 
Bandong . 

Barbotan . 

Baré v. Moes 

Barrancas Blancas 

Basti v. Bustee. 

Bata v. Kiquipilco 

Batsura v. Butsura 

Bear Creek 

Belaja-Zerkwa v. Bjelaja. Zer- 
_ kow ; 

Bemdego v. Bahia 
Benares v. Krakhut . 
Beraar v. Chandakapur 
Berlanguillas . 


No. 
173 

181 

192 

281 
I 


153 
223 


Bethlehem 

Bialystock 

Bishopville : 

Bissempore wv. Shalka 

Bitburg E 

Bithoor 

Bjelaja Zerkow : : 

Blaauw-Kapel v. Utrecht . 

Black Mountain 

Blansko : 

Bobrik v. Charkow e 

Bocas ; 

Bogota v. Rasgath 

Bohumilitz 2 

Bokkeveldt v, Cold Bokkeveldt 

Bolson de Mapimi . 

Bonanza . 

Bordeaux v. Barbotan 

Borgo San Donino v. Cusignano 

Borkut : 

Bosjeman River v. Cape of Good 
Hope ; 

Brahin 

Braunau . 

Brazos 

Breitenbach ; 

Bremervorde v. Gnarrenburg : 

Bubuowly 5 3 

Bueste : 

-Bulloah vz. Butsura : 

Buncombe County v. 
Mountain ‘ 

Buncombe County v. ‘Ashville . 

Burlington 

Buschhof. : 

Bushman River v. Cape of Good 
Hope 

Bustee 

Butler 

Butsura 


Black 


Cabarras County 
Cabeza de Mayo 
Caille ree 
Cambria v. Lockport 
Campbell County 


“The numbers refer to those in the first 


No. 
278 
205 
233 
248 

10 
194 
150 
234. 

28 


———— 


Canada v. Madoc 

Canellas . : 

Cape Colony v. Cold Bokke- 
veldt 

Cape Colony v. “Victoria West 

Cape of Good ere 

Carthage . 

Caryfort . : 

Casale v. Cereseto 

Casey County . 

Castine 

Catorze v. @narcas 
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DEPARTMENT OF BOTANY. 


Tue Collections of the Botanical Department consist of two portions, 
the one set apart for the use of persons engaged in the scientific 
study of plants; the other open to the public and consisting of speci- 
mens suitable for exhibition, and intended to illustrate the various 
sroups of the Vegetable Kingdom, and the broad facts on which the 
Natural System of the classification of plants is based. : 

The portion devoted to the use of the scientific student consists 
mainly of the great Herbarium. This is a collection of plants, 
fastened on single sheets of folio paper, representing, as far as it has 
been possible to obtain them, first, every species of plant living on the 
earth, and then the distribution of each species on the surface of the 
earth. The various species are collected under. their respective 
genera, and these are arranged in their. Natural Orders, and the 
whole are systematically classified, beginning with the most highly 
organized (the Ranunculacee), and going down to the lowest members 
of the Vegetable Kingdom (the #ungz). 

The foundation of this great Herbarium. was. the .collection of Sir 
Joseph Banks, consisting of the plants obtained by himself and Dr. 
Solander in their voyage round the world with Captain Cook, and of 
numerous series from all quarters of the globe presented to him or 
purchased by him. He bequeathed all his botanical collections to the 
Trustees of the British Museum in 1820, reserving to Robert Brown, 
in whose charge they had been for years, the use of them during his 
lifetime. Mr. Brown transferred them to the Trustees of the, 
Museum in 1827, and was appointed the first Keeper of the Depart- 
ment. The yearly additions since 1827 have been so extensive that 
the Banksian collections form now but a small proportion of the great 
Herbarium. In a brief notice it is impossible te give a correct idea 
of the richness of this Herbarium. Among the principal collections 
contained in it may be mentioned those of Clayton, Roemer, Miller, 
Brown, Bowie and Cunningham, Gardner, Nuttall, Horsfield, Konig, 
Martin, Masson, Wilson, Hampe, Seemann, Welwitsch, Salt, and 
Miers. It includes also authentic specimens received from Loureiro, 
Gronovius, Tournefort, Jacquin, Aublet, Ruiz and Pavon, and 
Perrotiet. | 

There is a separate Herbarium of British plants, based on the 
collections formed by Sowerby in the preparation of his great work, 
“Einglish Botany.” This is, perhaps, the largest and most in- — 
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teresting public Herbarium of British plants, and its value is con- 
stantly increasing by additions from botanists who make the British 
Flora their special study. 

The extensive Herbarium formed by Sir Hans Sloane became the 
property of the nation in 1753, along with his other collections. The 
plants gathered by himself in Jamaica form the nucleus of this 
Herbarium, and added to them are the collections of Petiver, Buddle, 
Plukenet, Kaempfer, Kamel, Merrett, Boerhaave, Vaillant, Banister, 
and others. According to the practice of the time these plants are 
preserved in large folio volumes, of which there are altogether 310. 
This collection had been placed in the Library of the British Museum, 
and remained there until the establishment of the Department of 
Botany, when it was transferred to the care of Mr. Brown. The 
plants are well preserved, and are catalogued in a copy of Ray’s 
‘¢ Historia Plantarum,” so that they can be easily consulted. ; 

The collections formed by Hermann in Ceylon, from which Linnaeus 
prepared his “‘ Flora Zeylanica,”’ are preserved in five volumes, four 
containing plants, and the fifth consisting of drawings. | 

The Department also contains the singularly interesting and 
valuable collection of plants gathered in 1663 by John Ray in his 
travels in Europe, a catalogue of which was published in his account 
of his Journey in 1678. | 

In these various Herbaria, the Museum possesses an unsurpassed 
series of historical collections from the middle of the seventeenth 
century to the present time. 

Besides the collection of dried plants forming the Herbarium, 
there are two allied collections arranged in the same gallery in 
parallel series. ‘The one is the collection of fruits and seeds occupy- 
ing the table cabinets in the centre of the gallery, and the other the 
collection of woods placed in the smaller cabinets in the centre of 
each bay. ‘he position of the cabinets has permitted the arrange- 
ment of the specimens belonging to these two collections in close 
proximity to the Natural Orders in the Great Herbarium, to which 
they belong. The student can thus easily command the specimens 
in the three collections in the prosecution of his investigations. 
Nor is the facility of reference confined to the mounted and finally 
arranged specimens, for the method in which the unmounted collec- 
tions are arranged and temporarily stored in small rooms behind the 
ereat Herbarium, provides for their ready consultation, even before 
they are incorporated in the Herbarium itself. 

The student receives assistance in his investigations from the 
Library of the Department, already extensive, and rapidly increasing ; 
and from a large collection of plates and drawings of plants 
systematically arranged in the same order as the plants in the 
Herbarium. 

The collection of original drawings comprises specimens of the 
work of the principal botanical artists such as Ehret, J. Miller, 
Nodder, Aubriet, Sidney Parkinson, Sowerby, Fitch, and especially 
Francis and Ferdinand Bauer. 
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The Department possesses also many valuable manuscripts, such 
as those of Robert Brown, Solander, Ruiz and Pavon, K6nig, Salis- 
bury, and Miers, referring to plants now in the Herbarium, on which 
these botanists have worked. 

The arrangement of the collections in the Public Gallery is now 
in progress, but is not sufficiently advanced to permit the prepara- 
tion of a guide to the cases at the time when these pages must 
go to press. A general account of the plan being followed in this 
arrangement and of the principal specimens is ali that can now be 
attempted. 

The Natural System of Classification, according to which the 
plants in the Herbarium are arranged, is followed in the exhibition 
cases in the public gallery. A half case next to the door on the left 
side is devoted to a diagrammatic and tabular exposition of the great 
groups of the Vegetable Kingdom. The series of specimens begins 
in the next case with the Natural Order Ranunculacee, and the 
principal Orders are represented in this and the following cases by 
the help of dried specimens of the plants themselves, by fruits, and 
by prepared sections of the woods. Diagrams are employed to 
emphasise the characters on which the grouping is based. The use 
of the same colour for the homologous structures throughout the 
diagrams readily conveys to the eye the points of agreement and 
difference on which the classification rests. The geological history 
of each Natural Order is indicated on a table of the earth’s strata; 
and its present distribution on the surface of the earth is given on a 
small map of the world. Descriptive labels give particular inferma- 
tion respecting each specimen. 

Dicotyledonous plants occupy three cases on the left side of the 
gallery, and are followed by the Monocotyledonous Orders which fill the 
last case on the same side, the two half cases at the end of the gallery, 
and the first case returning towards the door. The Gymnosperms are 
placed in the next case. Then follow the Cryptogams, a case being 
devoted to the higher vascular Orders, and another to the lower 
division of cellular plants. The series closes with an interesting 
collection of models of the larger British Fungi prepared by Sowerby 
when he was engaged on his work on this group of plants. 

The larger specimens are placed in the tall cases in the centre of 
the gallery following the order as far as possible of the specimens in 
the wall cases. The right side of the first centre case is filled with 
specimens of Dicotyledonous plants, such as sections of White Oak 
and Walnut from Canada, of Eucalyptus, Acacia, Laportea, and other 
trees from Australia, of the Cork Oak grown in Chelsea Gardens, 
trunks of Micus and Carallia with aerial roots, sent from Ceylon by 
Dr. Trimen, stems of Bombax and Xanthoxylon with conical prickles, 
and of Flacourtia and Gleditschia with branching thorns, and 
anomalous stems of Bauhinia, Entada, and Dypsis. The next two 
centre cases are filled with Monocotyledonous plants, among which in 
the first case are stems and sections of the Date palm, several species 
of Areca, sections and fruit of the Palmyra palm, stem and fruit of 
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the Sago palm, and a large spike of the allied Raphia from 
Madagascar. In the next case are stems of the Wax palm, sections 
and fruit of the Cocoa-nut palm, and of the Seychelles palm. The 
remainder of this case is occupied with specimens of the Dragon-tree 
of Madeira, of the Grass-trees and Black-boys of Australia, of 
Vellozia from Brazil, of Papyrus from Wegypt, of Bamboo and Sugar- 
cane. On the other side of this case specimens of Gymnosperms will 
be found, comprising a large plant of Welwitschia from Africa, sections 
of Araucaria from Norfolk Island, of Cedar grown in Chelsea Gardens, 
and stems and sections of several species of Cycadee. ‘The next 
two cases contain specimens of Tree-ferns, among which are a large 
stem of Dicksonia, clothed with aerial roots, from New Zealand, stems 
of species of Alsophila and Cyathea from various tropical regions, and 
of Hemitelia from South Africa, 
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Svo. £1 5s. Woodcuts. 
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Coins of the Mongol Dynasty. 1881, 8vo. 14s. 
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Paper, 16s. 

Select Papyri in the Hieratic Character. Part I. Plates XXXV.— 
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Clementine Epistles. Vol. IV., 1879, fol. £7. 
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1876, fol. £1 10s. 
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1877, fol. £1 10s. 
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Spanish Manuscripts. Vol. I., 1875, 8vo. 15s. 
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Reading Room of the British Museum. 1881, Svo. cloth covers, 
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by W. H. Willshire, M.D., Edin. 1879, 8vo. 12s. 6d. 


NATURAL HISTORY. 
MAMMALS. 


Catalogue of Carnivorous Mammalia, 1869, 8vo. 6s. 6d. Woodcuts. 
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—____—_—— Vol. III., 1877. Coliomorphe, 8vo. Woodcuts 
and 14 coloured Plates, 17s. 

—_—_—__—____1+_—_-—+— Vol. IV., 1879. Passeriformes, 8vo. Woodcuts 
and 14 coloured Plates, £1. 
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Catalogue of Shield Reptiles, Part I. Testudinata (Tortoises),1855, 
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Supplement. PartI. 1870, 4to. 10s. 
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Appendix, 1872, 4to. 2s. 6d. 
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Part II. Lizards, 1845, 12mo. 3s. 6d. 
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—__—__________——. Part XXIV. -——-_—_ 1862, 12mo. 3s. 6d. 
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Catalogue of Fossil Reptilia of South Africa, 1876. Royal quarto. 
£3 3s. Plates. 

British Fossil Crustacea, 1877, 8vo. 5s. 
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Museum Reading-Room, Cupola, in progress of building, 2s. 6d. 
Skeleton of the Dinornis Elephantopus, 1s. 3d. 

Holoptychius Nobilissimus, a fossil fish, 10d. 

Skeletons of Man and Male Gorilla, No. 1, Front view, 1s. 8d. 
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From DRAWINGS BY THE OxLp Masters. 
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EK’. Baroccio—The Ecstacy of St. Francis, 1s. 8d. 

Leonardo da Vinci—Virgin and Child, with Cat—Child to the right, 
od. 


———— ee 


left, 
5d. 
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Leonardo da Vinci— Children with Cat—Cat seated on its haunches on 
the right, 8d. 
Child seated with Cat at the 


top in the centre, 8d. 

— Head of an Old Man, seen in front, 8d. 

eS —_ ——_ seen in profile, 5d. 

Allegri da Correggio—The Marriage of St. Catherine, 8d. 

Andrea Mantegna— Virgin and Child, 8d. 

Giovanni Bellini—Figures of St. John the Baptist, and a eg 10d. 

Gentile Bellini—Figure of the Sultan Mahomet II., 8d. 

See Figure of the Sultana, 8d. 

Titian—The Holy Family in a Landscape, 8d. 

—Studies of St. Jerome, ls. ld. 

Parmigianino—Figure holding a Standard, Js. 3d. 

Hans Memling—Study of a portion of a Composition of the Cruci- 
fixion, ls. 3d. 

Rembrandt—Sketch of a Lioness, 5d. 

Phillippe de Champaigne—Study of an Infant, supported by the Hand 
of a Female, ls. 1d. 

Holbein—Design for handle of a Dagger, 5d. 

——a Clock, Is. 8d. 

Roger van der Weyden—Magdalene with Cup, 5d. 


From ANTIQUE SCULPTURES. 


Acteon, No. 1, Full Face, 1s. 8d. 
» 2, Profile, 1s. 6d. 
/Elius Cesar, No. 1, Full Face, 1s. 8d. 
—__———_———. ,, 2, Profile, 1s. 8d. 
Antinous as Bacchus, No. 1, Full Face, Is. 8d. 
——_—___—__+—___——. ,,_ 2, Profile, ls. 6d. 
Antoninus Pius, No. 1, Full Face, ls. 8d. 
— 55 25 Exofile, Is. 6d. 
Apollo, Full Face, 1s. 3d. 
Aratus, No. 1. Full Face, ls. 6d. 
— ,, 2, Profile, Is. 6d. 
Atys, No. 1, Full Face, 1s. 8d. 

yi) 2) Prone alsa. 
Augustus Ceesar, No. 1, Full Face, Is. 3d. 
M 2, Profile, ls. 3d. 
Bacchante, No. 1, Full Face, i od. 
A072 \Protiles lis; od. 

,, 9, Three-quarter View, 1s. 3d. 
Barbarian Captive, No. 1, Full Face, 1s. 8d. 
bs 2, Profile, 1s. 8d. 
Caracalla, No. 1, Full Face, 1s. 1d. 
oD ME TAONMO HG>, Ihal- 

Cupid, No. 1, Full Face, 1s. Sd. 
2, Profile, 1s 8d. 
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Diana, Profile, 1s. 3d. 
Diogenes, No. 1, Full Face, 1s. 6d. 
SS, 2, Protile, 1s. 3d. 
Dione, No. 1, Full Face, 1s. 6d. 
». 2,» Profile, ls. 3d. 
Gordian, No. 1, Full Face, 1s. 8a. 
—__— ,, 2, Three-quarter View, ls. 8d. 
Greek Hero, No. 1, Full Face, 1s. 6d. 
a) 2) 25 Proule. is.6d; 
», 9, Lhree-quarter View, ls. 6d. 
Hadrian, No. 1, Full Face, ls. 6d, 
——_— __,,. 2, Protile, Is. 6d. 
Hercules, Full Face, 1s. 8d. 
Hermaphrodite, No. 1, Full Face, 1s. 8d. 
a i 2, Three-quarter View, 1s. 8d. 
Heroic Head, No. 1, Full Face, 1s. 6d. 
ae gg Bp eponllles Le aah 
Hippocrates, No. 1, Full Face, 1s. 6d. 
», 2, Lhree-quarter View, ls. 6d. 
Homer, No. 2, Profile, ls. 3d. 
Homeric Hero, No. 1, Full Face, 1s. 6d. 
—————— 3. 25 Erofile, Is. 6d. 
» 9, Three-quarter View, ls. 6d. 
Juno, No. 1, Profile, 1s. 2d. 
», 2, Lhree-quarter View, ls. 6d. 
Jupiter, Full Face, 1s, 1d. 
jiaughing Child, No. 1, Full Face, 1s. 6d. 
»» 2, Profile, is. 6d. 
Laughing Satyr, No. 1, Full Face, ls. 1d. 
—-———-_ ,, 2, Profile, ls. 1d. 
Lucius Verus, No. 1, Full Face, 1s. 8d. 
—————  ,, 2, Profile, ls. 8d. 
Minerva, No. 1, Full Face, 1s. 8d. 
———_ ,, 2, Profile, 1s. 8d. 
», 9, Three-quarter View, ls. 8d. 
Muse (bust), (T’. 73), No. 1, Full Face, 1s. 8d. 
—_——_————. ,, 2, Profile, 1s. 8d. 
—_—_—— (T. 76), No.1, Full Face, 10d. 
(sae i) 2 Profile: 1s. 1d. 
—— (seated) (T. 37), No. 1, Full Face, 1s. 6d. 
—< No. 2, Peoaie: ls. 6d. 
Nero, Full Face, 1s. 6d. 
Periander, No. 1, Full Face, 1s. 6d. 
RPS tae ri? 2, Profile, ls. 6d. 
Roman Boy, No. 1, Full Face, 10d. 
—— ,, 2, Profile, 10d. 
Roman Portrcit, No 1, Full Face, 1s. 6d. 
—_____— ele enonles lisa. 
Severus, Full Face, ls. 64, 


= 
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Tiberius, No. 1, Full Face, 1s. 3d. 

—__———_ _|, 2, Profile, Is. 3d. 

Trajan, Full Face, 1s. 6d. 

Uncertain Goddess or Heroine, No. 1, Full Face, 1s. 8d. 
—_____—_————_-— ,,_ 2, Profile, 1s. 8d. 

Venus, No. 1, Full Face, Is. 1d. 

ses enone. Weanlide 

(torso), 1s. 6d. 

No. 2 (whole length), Profile, 1s. 6d. 


e 


N.B.—The above are the prices of the Photographs unmounted; 
most of them are, however, mounted, the charge for which is One 
Shilling each, extra. 


EDWARD A. BOND, 
_ Brivish Museum, Principal Librarian. 


January Ist, 1883. 
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